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By a Two Foot RULE, 1 


On which is the beff Meaſure of Round N 1 
ber the Common way- Alſo, the true Meaſure} 
uare, or other Timber or Stone, Board,, 

Glaſs, 8 Painting, Wainſeot, See Cagi | 
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HE general Approbution of this Rule, hath cauſe "Me 

to review the Book," I bave explained ſome thingy, 

{ added others, which I thought uſeful. | 
Whether Mr. Townley's comrivanctof the Indices l 
died of any where, but in Sir Jonas Moor Mathemati- 
| Compendium, Beould never learn ; neoentbeleſs, the Ex- 
Aion of the quai e and Cube Roots of Decimals, acm. 


> 10 that contrivance, being there waming, I have given 


| it here, ſo that is Ray NT | 


kms hath ſuch an Index, i fond with equal eaſe, as 
tt of 4 whole Number. & 


I beve ſhewn how to find the Logerithm to any Number F 


fix places, in Mr. Wingate Tabulz LogarithmiCe 


ited in the explanation of the — by the 22 5 


the bottom, and 4 flip of ibu Rule, it 


4 Table of proportional paves, which adds — l 
fulneſs of — ſaid Book, in giving the Logarithm of an 


umber, as far as 4 Million, with little 


The Gauging of Tuns is here re hews according to the aw 


n Practice of Inching. I bave given you 4 near way 


eaſuring a Solid that tapererh ſtrain as alſo of Fading . 


Total Content of the Conical Tun and Stand, from Mi 


verard; whoſe Numbers for ten Inches Liſſerence of Dia- 
eters, for the Parabola and Conteid, I have alſo. inferted. - 


= gs moſt uſeful Dials, viz. the Horigontaly 


ones, is rendred here eaſie and certain, eſpts 


— the d x North by z you of which are equally 1 
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Io the Reader. 
as the South. And becauſe it i not commendable 10 fu 
were or fewer bours on 4 Plane, than the Sun ( ſuppefim 
= obſtacle ) will at ſome time of the year ſhine on; or ti 
make the Style over long or over ſhort, I have given you a 
way to find beth by an eafie Calculation, And left any thing 
ſhould be wanting, that might ſeem neceſſary to this Treatit, 
I have added Tables of the Suns Neclination, 2 
Laſtly, here is added by Mr. John Warner, ( whoſe cart 
in the direct ing the . thankfully acknowledge) 
4 curious Scheme of both fides of the Rule and of the Scale. 
1. And that I may leave nothing obſcure or uncertain, 
know, Courteous Reader, that the Subdiviſions mentioned 
page 32, line 15, are thoſe on the Square line, from 4 t0 
10, which were not on the firſt made Rules, but put en 
. fter, to their great Improvement. | | 
. That the words ( from 10 to 40 into 4 parts) p. 24. 
| 5 6. are to be underſiood from 10 to 40, each whole in 
our 44. | EY | . 
* eee p. 75. let the Rule ſaid 
ts be fix inches long, be nine inches ling; however, ſomething Wi 
s donger thanthe Semidiameter, for there needs no exact pro- 
” portion. Alſo, let the Diameter be at leaft an inch diſtam 
s Fowrhe edge of the Board, that there may be (pace to fix 
t one Rule to the other behind the Center. | 
4. The Afcentional difference mentioned thrice, cap. 9. 0 
F. Dialling, muit be that ar the greateſt Declination of the Sun, 
5. If any think thas the Style is too ſhort, as dijrefled 
& page 95, ke may take the length of the Hour line to the out- 
8 ward border, and proceed, as direfled thee; fo the ſhadaw 
a the ſhorteſt, ſhall reach ſo far. + £2 
Ter other faults, Treſer you to the Printed Errata, in 
treating your favenrable Cenſure, it being natural for Man t 
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Lthough the way of Meaſure by this Rule is ſo 
eaſie, that many, without the Art of Arithme-. 
do underſtand and uſe it, as far as their parti 
occaſions require; — it is convenient for a 

ill therein, eſpecially in the 7? 


ere are Books of that ſubject, written by divers, to 
d at eaſie Rates, whereof only the later Authors 
of Decimal Arithmet ick and Logarithms. By the 
er of theſe, the troubleſome way of working with 
Wulgar Fraction is avoided 3 by the other, Multi- 

jon and Diviſion are eaſily performed by Addition 
th theſe, ſince they firſt came into uſe, have 
improved. The four Rules in Diviſion of Deci- 
delivered by Mr. Wingate in his firſt Treatiles 
ithmetick, are by Mr. Kerſy reduced to one, which 
vs after, Mr. Townley's Indices free the operation 
cirrals, from multiplicity of Rules, and give you 
ate or Value of them directly; ſo that the moſt 
| parts of Arithmetick are rendered far more ſpecs 


- 
. 


CE 
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The Preface. 


I have therefore here premiſed a ſhort Treatiſe 
4 Decimal Arithmetick, and of the nature and ul: 


; noting firſt, that the beſt way ( 

opinion) of reading Decimals, is, as you 

ö 8 le Numbers, giving them the of the 1; 

of the laſt figure to the right hand. @ To which | 

E poſe you may oy if inſtead of Te 

1 » | Hundredth Thouſandth parts, 

i - thouſandth parts, * 20 you ſay Tenths, Ct 
Mu.illeſmes, * "Es Centimilleſms, Millemill 
Ce. as this.c01654 I read En 8 

ſo any other. : 
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|Eafly Perform 4, oe. - | 


"The deckel. 
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—— E Art * depends wholly 
th G le er ew for A Vet 


1 —— | ; 
ee Kinds of Quantity, as à Line, 2 Superficies, 
Solid. That a Line hath only length; Due 
oye ee: That a Solid hath 
ach a | 
Moreover, That each kind of —— 
ſome common Meaſure thereunto aſſigned, as n A 
e 
Superficies or ſquare 
fold or al Inches: And when os une how; a 
ne, ; de 
hen d 


ny Inches, Poles, Ec. are contained in a L 
gth of that Line is ſaid c be Known z a 
withina 


dyn how * are con 


xs PRs. 


Numerator. * 


4 5% 


„ (2) 
Ne the Content or Area of that Sup 
is ſaid to be known. And laſtly, when tis known} 
y ſolid Inches art contained within any Solid, 
— of — . — A — d 
preſuppoſe my Reader to be competently vers d, od 
wiſe I would refer him to the firſt Book of Eu 
Elements, and to ſome others; alſo, I would ad 
him to get Spidel's Geometrical Extractions, or N 
tens Mathemetical Elements, Printed in the 
1660. in Quarto, the firſt part of which is to 
our purpoſe, but the two latter Parts are Aſtronomi 

2. In Arithmetick, he ought to underſtand Addit 
Subtraction, Multiplication, Diviſion and the En 
Ciion of Roots in whole Numbers, and the ſame in 

ions, both Vulgar and Decimal; but if he be to 
herein, let him get Wingate's Arithmetick of the 5th. 
or 7th. Edition, as tis enlarged by Mr. Kerſey. 
And for his further help therein, I have here inſ 
* abrief Account of the Nature and Uſeof Decimal 
metick and Logarithms  * © 
_ SECTION 1. © 
= : Notation, Addition, Subtraction Multiplication and | 
= wiſon in Decimals, with whole and mixt Numbers. 
A Decimal is the Numerator of a Fraction whoſe 


1 nominator is an Unit, with one or more ers, u, 
Denominator is not expreſſed , it being known by , 


* . For ſo many places as are inthe Numerator, or | 
cimal, ſo many Cyphers ere ſuppoſed: to be adjoy! 
to the Unit in the Denominator. It -ought to hay 
Point before it thus. as a Badge whereby it may 
known : being otherwiſe written as a whole Numbe 
Therefore a Decimal of one place is Tenth: as 
.2 istwo tenths, Of two places is Cents or hun 
Parts, as this .02 MH is Milleſmes cr thou — 
Parts, as this oo Wis $ggnihcant Figures bel 


"4 


Gs) 

yy the Cyphers into places of leſs value, and the 
s decreaſing from Unit in a ten fold Proportion. 
thus. Call ſuch as have a ſignificant figure next 
the point, as theſe . 3, 21, 732, Cc. Decimals 
> firſt rank or rate. Such as have one Cypher af- 
e Point, as theſe .o8, .o134, Cc. Decimals of the 
d rank or rate. Such as have two Cyphers after 
oint, Decimals of the third rate, &c . The con- 
ce whereof you will find afterward, &- 
de work is the ſame as in whole Numbers: yet 
theſe Directions. „ 
If you uſe a whole Number with mixt Numbers 

imals; Let it have always a Point after it. 1 
In Addition and Subtraction; the Points prefixt 
> Decimals muſt be ſet under one another, by 

means the Units in the whole or mixt Numbers 
alſo under one another. _ © © 

In Subtraction, Although à Cypher at the right 
df a Decimal 1s of no value, (as theſe. 5, Fo, 
are no more than 5 tenths, or an half) yet if the 
als conſiſt not of an equal Number of places, or 
of the Numbers be a > wy Number you . mult 
Cyphers, or ſuppoſe them annexed. 


Examples of Addition. 


4.68 89 12. 178 . 
23.88 1.06, 4478 „ 


Dee n 2088 = 
Examples of Subiract un. 
2 19.2, + 107. 48.76 5 _ 

„ On. !- 5 + 
a $3 i- 17 at! I HS | 


4 


14.52 : f , 98.07 37.16 * 1 | , 


, 
| 
| 
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8 Multiplicatigs 1 
n TIT: . 8 
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J 
1 
I 
” % N 
+. i 
4 * 


2 


(4) 
r 2 Multiplication- . „ 4 0 
r. But in. Maltiplication, fee them as if 
whole Numbers, and fo multiply Co 
from the Prodult found ſo many to the 
hand, as there are places in the Decimals, both q 
Multiplicand, and the — end fo the reſi 
thewhole Us oct eE he Product, and the figures cy 
the Decimal. 

2. If the product hath not ſo places, 
8 of Decimal parts in Num 
eee with Oyphers prefixe b 


.” Examples. | 

46.25 B87 3564. +0375 «76 C 
„ 1 05 8. 

23125 2783 2820 01875 6.08 d 

— 13875 __ 2228 | 

1618.75 141.00 4 


By theſe Eramples you Ge how the 
þ an is diſtinguiſh'd from the Decimal 
[eo ; | a 


Diviſion on. 


In Diviſion it is ſomething harder to diſtingut 
whole wh of the Quocent from the Decim 


Firſt, Annex Cyphets to the Dividend, at ple 
or leave ſpace for them, that the Diviſion may h 
- tinged to a ſufficient Quotient, Then place the 
| for under it according to the old way of Di 
but ſo as if they were both whole Numbers : ee 
_ obſerve well what place or degree of 0 i 
x Sandech over the _ of Units ia the "oy 


Nl 


(5) 
theſe places be real, or only ſuppoſed ; of the ſame. 


ree or place is the firſt figure in the Quotient, 
ich being once noted, y regard the 


ts, nor the Cyphers at either end of the Diviſor, 
more; but continue the Diviſion, as if both were 
le Numbers. EF | 
here the degrees of Decimals as they ſtand in 
natural order, which may be continued either 
from Unit. 
. Hund. Tens. Hnit. Tenth pts, Humd. pts. Thouſgty, 
k 100. 10, Is ** .o oo, &. 
ave here ſet down ſome Examples, wherein you 
ſee how the Diviſor is placed under the Dividend 
e firſt Queſtion, and allo the two firſt figures in 
Quotieat. e 112 
4. 180.000 (30. &c. Divid, 1.75000 (. oz. &c. 
5.875 Diviſ. 63. | 
4. 1.00000 (.083 &c. Divid. 543000 (91. &e* 


12. | 


* 


| Diviſ. oo: 
Divid. 9 72000 (21. &c. 
Diviſ. 45 h 


the two laſt Examples: Although there be nei- 


Unit. place in the Diviſor, nor (if there were) 


figure over it in the Dividend: yet by ſuppoſing 
laces continued to the left hand, or ſupplying them 
Cyphers 3 you will ſee that the firſt place in the 
tient is the place of Tens. +, 
account that way of Diviſion the-beſt: In which, 
(upon examination by multiplying the Diviſor 
e anſwering figure from the left hand toward the 
t) you have found the fit figure to be putin the 
tient; You proceed in your Diviſion to multiply 
Divilor by the anſwering figure, beginning wih 
gure in the Diviſor next the right hand If che 
1. * bawe 


(6) 
figure over it in the Dividend be not great enough 
take the Product out of it; call it ſo many Tens, 
than it is, as will make it great enough, but no m 
and then ſubſtract; ſetting the remaining figure oye 
| and cancel the ſaid figure: for the Tens ad 
| call the Product of the next figure ſo many Units n 
F/ thanit is. Admit the Product 36 muſt be taken ou 


. 23 call the 2, 42; and ſubtract. Suppoſe the | 

4 Product is 18; call it 22, &c. which way you nl: 

I feweſt figures; and is no mo to the - 

= rhan ordinary Multiplication. X 
T 


o multiply or divide any whole number, mix: Numl 
Decimal by 10, 100, 1000, &c. by removing the Pu 


To multiply: Remove the Point ſo many pl 
to the right hand, as there are Cyphers in the Mi 
pier: If figures be wanting, ſupply them with 

„ as here, 27. by 10, is 270,: .13 by 100 
13. . 02 by 10 is. 2. 4 

To divide : Remove the point ſo many place 
the left hand, as there are Cyphers in the Divi 
It places be wanting, ſupply tbem with Cypli 
here. 27. by 10 is 2:7.:-.13 by 100, is ,co13 : 0 
10, is .002, 8 


SECT. :. 

17 Logarithms, 5 
= | - Purpoſing to give you the Sol»tion of ſome 
1 Queſtions = thixBook by thoſe excellent Numbers, 
= Logarithms; Take theſe Directions for the better 
1 derſtanding the Nature and Uſe of them 

bey ale artificial Numbers fitted to the Nat 
for the eaſe of Calculation; and are Printed in 
bles having two Columns. One hath the Nal 
Number; againſt it in the other is his Logarithm : 
Sox the Logarithm of a whole Number is e 


(7 

he Tables begin at 1, whoſe is 0, 00000 :and 
h commonly to 10,000 : — every one of 8 
es though, ( unleſs in great Numbers) , we ſeldom 
above fix : if the figures left out exceed 30, we put 
nit to the ſixth), So #lacg and Gellibrand. Sir Funds 
* alſo as far: to which are annexed differences : by 
celp of which, and a Table of proportional parts 
ned, you are directed to find the Logarithm 
ny Number to 100, ooo. _ But theſe are but of 


aces. N 
Ir. Wingate, in his Tabulæ Logarithmice, hath them 
oo, 000, With differences alſo: whereby making a 
portion (which is done ſpeedily by one ſlip of this 
> ), you have the Logarithms as far as 1, 000, 0b; 
portable Volume for the Pocket. A Bock, which 
mmend to any that delight in Arichmetickg 
he firſt figure, called the Index (which is common 
perated by a Point; better left out, except in the 
hundred; as in the late Printed Tables), ſnews 
many figures the anſwering Number, if whole; 
he whole part thereof, if it hath a Decimal an- 
ed, conſiſteth of: which are always more by one 
the Index. So o, is the Index of one figure; 
f two figures; 2. of three; 3. of four, c _ .._ 
\!fo according to the excellent way of Mr. Chri- 
xr Townely, cited by Sir Fonas Moor in his Mathe- 
ical Compendium; The Log. of a Decimal is the 
e, as if it were a whole Number, with this dire- 
In for the Index. Eb 2 
f the Decimal be of the firſt rate, the Index is 95 
f the ſecond. rate, the Index is g; if of the third 
, the Index is 7, Cc. Or, the Index is the Com- 
dae ment of the rate to Ten. Vi. of the diſtanc of 
firſt ſignificant figure to the left hand, from th 
Na at or Unit: Which, I hope, you will underſtand, 
mu oblerve this following Table. 


"is ths 


» - 
; S741 0 , » 4 N 2 L 4 
ju . 
* 4 * + 0 rene * I 


B 3 85 5 1 wh 5 


(8) 
Where you ſee, That Perf. Numb. Logs. 
in the Perfect Numbers, 15 | * g 
the Index ſheweth the 373 2 
Number of places in the 353-0 At 
whole Numbers, and in 37 3 5 275 
the whole part of the mixt, 536 2487 
being always leſs by *one,*” © | 
than the ſaid places; but Legs. 
in Decimals, it ſheweth if 9.54851 
the Rate, being the Com- | 8.54851 
plement thereof to Ten, 2 p 2.54851 
not regarding the number 393 12 
of places. 


* 


0035368 6.54851 
places. Kaos Fo . 
If then you would have the Log. of any Nun 


find the Log. thereof inthe Table. as if it where whd 
= and'prefix the Index anfwering the value, 
And having a Log.; find the Number anſwering 
H IP 5 and by a Point fix the value according 


Index. | 
m find 4 Log. to 4 Number of ſix places in the Tabul 
5+: - Logarithmicz by p of this Rule. | 
- Call the Differences at the bottom the Tabular 


| 3 " ferences Having the Log. of the five firſt figu 


by | double Scale on your Rule, fat 10 to! 


* Tabular Difference; againſt your ſixth figure is 


Proportional part to be added to the Log. bel 


rfid @ number of fix places anfmering a Log. giv 


| ; Find the Number of five places, anſwering the li 
in che Table, next leſs to the given Log. ſubtradti 
id Log. out of the given Log. call the remain 
proper Difference; then by the double Scale on q 
Rule, ſet to to the Tabular Difference; againſt 
2 Difference on the ſecond, is your ſixth figuft 
t a | 
Note, That you muſt uſe all the eight figures int 
ae. - | : 2 1 ; | 


(9) 
Some i ſes of the Logarithms. 


ereas, before the aforeſaid contrivance of the 
es by Mr. Tony; if one Number were perfect, 
he other a Decimal, there was a different Rule in 
y operation for them : But by the ſaid contrivance, 
now fufficient z I will give Examples only, in 
h one Number is a Decimal : with thele two 


ions. 3 | 

In the Log. which anſwereth the Queſtion (whe- 
it be a Sum, Remainer, Half, c.) If the Index 
en or above, neglect or cancel the ſaid figure in 
lace of Tens. | 

Where you are ordered to Subtract a greater Log. 
hh Add ten to the Index of the leſs, and 
ubtract. 


f $622 


2 Matiplication. 72 
id the Logs. of the two, or 12. 1.07918 
phate to by r 13 By .25 9.29294 
zum is the Log. of the Product, K 0477112 

mu'tiplied by the Decal. 71 
the Product is 3. | PL 
may alſo be done, where t here are but two, by 
acting the Arithmetical Complement of the Log, 
e of them out of the Log, of the other; The re- 


th | 


der is the Log. of the Product. 
| = — r 
omplement is 5 | 
ww bet 5 9.89897 E Comph 
5 mel. hone — 
to 93 except Numb. . 3. _— 
| 2 * Bo. 1.90309 Leg. 
whoſe 2 2. 8.09691 A. — 
'ou mult take to Numb. | 
As in theſe 100. 2.00000 Lag. 
Examples. 1 B. oo . Cl. 


2 Diviſia. * — * 


N 

A + 4 
* — % . 
: — —— 83 


(10) 

2. Diuiſten. 105 | 
Subtract the Log. of the Diviſor.out of the 
the Dividend (whether of the 1 
N 

remainer is the Log. 275 9. 
tient. So 12 divided by the De- 4 2 2 


cimal 25; The Quotient is 48. 
It —1 alſo ve — 1 be done, by 


the Ar Compl. che Log, of the Diviſor to the 
of the Dividend ; The Sum 1s we Los: of the ( 
tient, as followeth. 
3. The Rule of Three dir, 


1. Add the Logarithms of the ſecond and W. 
from the Sum ſubtract the Log. of the ſirſt; 
mainer is the Log, of the fourth. 

2. A better way: Add the Ar. Compl. of the 
of the firſt to the — of the ſecond and th 
The Sum is the Log. of 
the fourth. Example, If Ar. Compl. 25 0.66 
* 16. ; What chall 16. 1.80 

_— 4 12. 107 
Anſwer, 768. 1 768. 2081 
e 

A 0 6 
to the Logarithms de firſt and ſecond; the Sl 
the Log. of the fourth. Thus are teloly q the WF'* 
ſtions wrought on the double Scale. 

But for thoſe in this Book, where there is 4 
cate proportion; as in Timber-Mealure and Gat 
If the firſt and third Numbers be on the Square 
There are general or fixt Logarithms Lelonging t 
firſt Numbers; to which 1.7 „ you add the Log, d 
ſecond, and the Log; of the third twice, the, 
all four is the Log. of the fourth. _ 

If the. ſecond and fourth Numbers be on "he 
Line: To the Ar. Compl. of the Log, of tit 
” add the Log. of the third, and the Log, 0 , 


* # 1 


, = 


(11) | 
d twice; Half the Sum is the Log. of the 


4. The Square Root. 


If the Log. of the Number given is the full Log. 
> Square Root. the! 

the Number be a Decimal, add 25 19.39794 
0 = Index, and then halve 5 9.69897 


5. The Cube Root. mY 
e third part of the Log. of the Number given is 
Log. of the Cube Root. 
che Number be a Decimal, add . 25 2939794 
y to the Index, and then di- .63 9.79931 
dy 3, aß here. | 


To find 4 mean Proportional between two Numbers. 


d their Logs. together : Half the Sum is the Log, 
mean proportional. | 
en one is a Decimal, If the 12. 1.07918 

the Indices be ten (as here,) 21 9.39794 

8 * | XO 47712 

it: it it be not ten, tel 1.732 0.23856 
and then halve it. 3 

To find two, or more, mean Prapo tionals between 

two Numbers. | 


Wis, in caſe of a Decimal, was ſomething perplex'd, 
may fee in Mr. Wirgate's Artificial Arichmetick. 
now, by the aforeſaid contrivance of Mr. Townly, 
e as it is uſeful. 
tract the Log. of the leſs Num- 12. 1.07918 
ut of the Log. of the greater: .25 9.39794 
remainer divide by a Number 1.68124 
r by one than the Number of 42031 

fought ; as here by 4 for three 


„ Ow»... 

This Qgotient added to tie Anl. 
Log of the le Number; The '- 
Sum is the Log. of the firſt _ 42 
mean. To which adding again : 2 ok 
r 
is the Log. of the ſecond mean. , 1,532 oa; 
And fo NO Ln 1.7 A 
means, as otient was at | 
firſt ordered fr. 4-5 16-7" 
8. Tv find the Log. of a Vulger Fratfion, 

| Subtract the Log. of the Denominator out f 
Log. of the Numerator ; The remainer is the Lo 
a Decimal equivalent to the ſaid vun. 
gar Fraction, 2 O4 
ene et eden ene 0 Be 
— 771 


9. To find the Lag of a Number with aVulga 
E | . Fr ation annex d. 
- Change the Number into an r Fractiq; 
multiph ing the whole Number by Denomi 
of the FraQtion. and adding che Numerator tt 
Product; The Sum is the Numer 
tor of the improper Fraction. 

# _ Then ſubtract the Log. of the 
VDienominator out ot the Log. of the * 
Mumerator, as before; I he remai- 

Mer is the Log. of the ſaid Number 1225. 1 

with a Decimal, equal to the ſlic 
Vulgar Fraction, anner 4. 
I have, as an Appendix to this part, adjoyne 
uſual Decimal Tables, and compriſed them. into 
Yet the uſe of them is as eaſie, as if they wi 
ſingle. N ; 

The Integers, or Wholes, are ſet. on the top 
the parts follow in order, with their Dy 2 


oP 
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TABLE L 
ABL E of Engliſh Coin, « Pound flerling ., © 
Alſo Troy Weight, an Ounce. Integer. 
mr D 
| 77 | The Reſidue of 
25 F 
=" 8 1 E the able. 
Bs E || FER 
Ir 
91 3 0489583 a - 1 — 4 9 
27442 0479166 23 | > 8 
th l 046873 | 1 5 IS... 
7811 (4833324 
7 | | 3 [9447916 FJ [azo8433/10 
ee e eee 
6|{ 7 þ0427083['- ve 2 1875 9| 
55] [20 po4r66p620] t eee, 
5 || 3Jogoezs | | | 4 loreees 8 
45] 2039583319 3 (015625 
. © 1385416 2 0145833 7 
29 19 037 ; 1 0135416 ; 
2 ' 35364783 f 5 2 3 0127 | 
a T- , [235418617] 3 (0174783 
4 S lei | 4 | 3 foroqes! 9] 
k * i (03333331 J 1-Joogg7s 
ol | : 0322916; | | 2 [0083333 4 
g r 03125 | 3 -0072916, | 
.- (0302083j © 2 Loodzy | 3 
i 7 20291666 11 I hoogzo83 
3 foz8 12791 2 | 
| 166 
' 2 270833 3 3 . 5 
20 6 0260416 2 f0020833 
A 025 12) | 7 footogr 
3 [0239583] | ! 7 ooogzo8 
2 022916611 — i 
. 1875 4 * TAB. 


(14) 


TABLE II. 
Weight, One Hundred at 112 l. lu 
The i ak, 770 
5 II; 
| — | 

Pound — Bee” Gn B 
27 2410714 : 008370 
26 2311428 « — 0078126 
25 | 2232143 | [13 [7254 
24 |. 2142857 [12 0066964 
23 | 2053571, | |. 3t | „% 
22 1962286 (10 | cog 580; 
$1.1 | 13875 {> FORD: oo 
20 | | 1785714 | | | . 004464] 
19 160 ; _ 7 | . -o003900 
4 | .1607143 6 |, .0033481 
17 1517857 5 | .-0027901 
16 | 1428577] | 4 ' «0022321 
15 [ 1339286 Jet | * 00 I6741 
14 125 | ſ: +3". „ 

1311607144. 1] .ooogy 

— 8 1071428 | r | " 
11 2228 ters.” - | Decimak 
10 o 0297057. | | :3 © | *.ooogrt 
9 {| 0803571 — : 
8 | -.0714286 EU: 

7 | 0625. r 

5 | ©535714 iF7 ; 1 

5 5446428 < 

4 | 357143 | | : 

3 | 0267857 |. | ” 2 Þ 

2 01787711. 0 15 


1} ,oo89286 


%. Saws + 44 4 


(15) 
TABLE 2 


verdapols” Latte Weig 27H 
K 5 12 — 


: 
| 
— 


— 


— ri js fl 


- 
* S -+ . 
- . 
| "ns 4 by 
* 1 % 
* 
* 
— . 
- - 
K of o 
. * " 
CY — 4 
” 
= 
* 
” 
* 


515757 
0546375 
0507812 
04637 
0429687 * 
0390625 1989, 
— Fon 
03125 - 
0274432 
tit“ 
0195312 


« F 


-_” 


: 


my 39 5 > of © a : 
84 wits If be to Oo "WI re 


. 
— 
4 


boy I 
* * 
1 


_ 
5 


au PNG... eee 
e . * . 
* ' -——w 7 py 


2 a 
—_—_— 
* : 

} "3 


343750 
15625 
{oor812g 


; 505859 
003 Tn | 


H 6 Wohau awNaov 


"aw e 


My» Us þ A 


* © 


o vÞ 


9969444 


4166667 
13733333 
45 


1666667 
0833335 


0555555 
0486111 


0416667 
0347222 


0277778] 
0208333 


[0138885 


a : 
ö 


1 


| 
| 


! 


4 88 < 


TY — — „ . 


(-17,) | 


Uh 


| -0547945 


— — 


L # 5 . 


e 4 


EI 
. 079452 
0767123 


0739726 
0712329 
684931 
0657554 
8630137 
060274 
0575342 


0520548 


4 0493257 5 TH 2 
ine 


. 043 8 316 


| 
: 
| 
7 50191781 
= 
; 


* Die 
| 0393562 * 

* 8356164 
10328767” 
«0273972 | 
| co245575 


0164383 
-orogy39 -+- - 

- 0092199" |. | 
- 00549954 © 
«0027399 - F 


To bring Decimals into bun Parts. > 
Multiply the Number of parts in one Integer; and 


e Decimal together: From the product cue off fo 
ay figures to the right hand as are in the Decimat 


s you are directed in e ee of W 


he reſidue to the leſt hand are the 


ught: and 


| Figures cut off are a Decimal of one ell | 
| | 0 be reduced the ſame wa' nth rex * 22 | 
here be any; or ifthere 


the left hand; 


. 


. If nothing be left to 


there Yo of thoſe parts in that 
1 Therefore account ie cut we and e 
een 5% pars, e | 


N 


a 0 1 — 
The 
” DS 


— — — — - — „ 
— — 


7 


A „ OE _Y 
4 ol Z 4 MO wi 
* 


0009 2 4 
— — 


$A 


Hs ET 
ws 4 » : 


A for — 7522 by halving the Integer or 1: and 


ond the difference is the dectmat of their difference. 


above given, viz. If the firſt figure of thoſe left qu 


(18) 
The making theſe Tables is by dividing the Nume. 
rator of the Vulgar Fraction, which repreſents the 
parts, by the Denominator; the Quotient is the De. 
eimal. So 4% being the yu] Fraction... of Eleven 
Shillings or Penny weight: If you divide 11 by 20; 
The Quotient .55 5 he Decimal. So that half the 
Number of Shillings or penny weight is the Decim 
Alſs 25, being the vulgar Fraction of 6 d. +. or of 20 
Farthings : If you divide 26 by 960 ; The Quotien 
$370833, dec. is the Decimal. 

you ſhall not need Diviſion for every Decimal; 


continually : 80 are found the Decimal of one half 
one quarter, one half quarter, G . Some are found 
We a Decimal before found: So half the Dec 

| ofa Shilling i is the Decimal of Six pence : halfd 

t, the Decimal of three pence, Cc. Alſo. on 
ird part ot the decimal of a Shilling, is the decim 
of four pence, and the half of that, the decimal of twi 
nee and the double of it the decimal of eight pen 

eule the Sum of two decimals is the decimal « 
e Sum of the two Fractions whole decimals they art 


Some of theſe are of one place and ſome of more 
Few Tables have them to above Seren: and moſt or;* 
dinary queſtions may be reſolved to a ſufficient exact 
nels, if you uſe but four: remembring the direction 


exceed 5; to ad an Unit to the laſt of thole you retatn 
If the anſwer of a queſtion be in Money; Thr 
places of Decimals give it to near 4 Farthing, BW. 
ſhewn after, Part 4. Prop. 5. 
Nou for the uſe. of them in a Queſtion of two, 
. 1. At 5 s. 3.4. the Ounce; what colt 7 Ounce 
3 penny weights and 19. grains. | 
Having added the Decimal of the Tarts. the ele Kew; 
will lan thus 46 


I: 03645533 2: 701895833: 190 


(19) 
he Product or Anſwer is E H. g ©. Which 
1.4. 185. o d. 2 f. near. 

If you leave out the three laſt figures in each | 
"Wecimal , with the condition above- mentioned 3 
he Numbers are 1 o 
n differ ng from che other 
nd the anſwer is 1 9023, Cc. ring 
nconfiderably. 

2. To compute fimple Intereſt for any Sum, Rate, 

d Time. Havi Far the parts, it there be any, 
nto their Decimals : Multiply the Principal and the 
ate; from the Product cut off the due Decimal, if 
ny, and two places more for the Diviſion by 200 3 
is Product fo ordered is e 4 
ear; which if you multiply by the time (be it 18 
r es than a year) The 3 (the due Decimal 4 

Nit off) is the Intereſt for tha _ 
WM Examp. 1. What is the Simple Intereſt of 1324.07. 
1 for 2 ). 3 m. 22 d. at 61.1n the hundred? + | 
The Decimal of 74. 6 d. 18 4375 : which an- 
ed to the whole pounds, the principal be 
| — 375 : which multiplied by 6, and the product or- 
"Wered as directed, it will be 7.9425, or 7 pounds 28 
billings and 10 pence farthing near, for the Intereſt for 
ne year. But that being not the Sum ſought, Multi- 
ly the faid 7.9425 aud the time, ig. 25. 3 103; The 
roduct 18.3493 is the Intere fi Guo, vid · 184,06 & 


= 2. What js the Intereſt of the ſaid Sum for two 
*"Wlonths and ten Days at the fame rate? Multiply the 
J N by. 1941 the Decimal of the time; the 
Er 4 rl, $416 or _ 10 4. 10d, is the Incereſt 
ougnt, _ 
But the great convenience of Decimsls i 155 that thr 
05. are lO eaſily found ;; as is already ſhewn in 
— Section. So chat by the Tabulæ Log oo 
mentioned in the afore cited place, any queſtion, whoſe - 
umbers (whethes Whole, Mixt, or Decimals) ex- 


C3 ceed 


2% #445 WU 
— 


2 A a5 ew — 
=y { 7 ” * 


: 22 * 


<> - 6.4 


| | 3 Peay. To which Log 18 3497 þ % I 
ut ＋ 2 


— 


* 
3 CON I ITY 
—— — — — Äp—— 0 kyNd mince 
. 4 : _ - _— —L— 
N * 7 als IF 4 
- » md 
* 


— 
a 


* 


1 A tb Fagy "—_ 
* 


literal for one her: 194. 3 | 


” "wk without confiderable time and trouble. 


( 20 0 
ber kot fer places, may be ſpeedily reſolved; Mr. T 
ley's Indices of the Decimals freeing | us from the per: 


Wm of different Rules. As in the two laſt Er 
"Tothe Arith. Compl.  Extmple 1. 


> ef the Log. of 109 100. Ar. Compl. 8. a: 


N $.0660080 add 13.37 .f 180% rin 
the Logs. of the prin- 6 2 0.77815 nee 
Y pal and“ of the rate; 4541 1s educa * 98755 


The Sum is the Log. 
of the Intereſt for one! 70 Der 


4 
+ | Example 2. 
Tha} Be the Log: * the 100. Ar. Compl. 8. 7 25 
e Hime. 13237 5 1h 12180 


Or without ſeeking (8710. Tay © 778151 


To the ſaid Ar, Comp l. er at ele 
add "the" Logs. of the N to N 0h 
Principal, Rate, and Time; The Sum ſhall: be Hun 
He of the Intereſt demanded, as in the ſeco Jan 


camPple. . 

2 I Intereſt for any Principal, Rate, 
Timeby the Logarithms. 
In this Propoſition the Excellency of choſe Numb ; 
appears: ſuch Queſtions being refolved:by them with 
great eaſe and ſpeed; but by Natural Arithmetid 


4c1t 


Deduct the Log. of 100 from the Log. of 100 h 
the Fedde together, as 105, 106, Mc. The diffe- 
tenee multiply by the time: From the Product ent 
off the Decimal, if there be any ; The Rein 

49d: to the Togarithm df the Privieipat The Sum 
the en of the 4A e 


ire. 
mw» e +6 46 $5 , „ „ * 4 = | 
rf 4 # v 'S ' 4 * 1 ” . L \ $5 is % 
7 
* he * 
- - — — * - — Q« 
. 7 N 
8 > 


ai! 


(r) 
We d ane 
Let the Principal, rates” aint dme be MAB e 
er of the two laſt Que- The Difference 25 308 
jons. Purſuing the rule, The Time 2.3 103 
you ſee in the Mar- The produ#  584639-8974 
Wi. The Sum of the | 132.375 2.1218059 
rincipal and compound | , 158639 
ntereſt is 151 * err 9 Soar = 
It ems. by this, that the Intereſt of 100 . at +61; 
cent. by the Lear, is not fully amounted to 3l. in 
Months: for if you multiply the aforeſaid difference 
Wy. 5, the decimal of 6 months; and, having cut off 
Dee place, add the reſidue to the Log. of 100; The 

um will be 2. 0126529: Which is the Log. of 


5956, that 1s 102 J. 19 5. 01 d. 17. 54 
i will add two or three Dance more, , which-F 

oe will be ſufficient, - / . oo 1... 

All i. What is the value of 28 Ounces 6 penny, weight 


nd 15 grains of Gold, at 34. 34. 6d. the Ounce ? 
| 1 the Decimals to the Integers, the Numbers 


o. l. 0: Oe 
8 1: 3.175 :: 2833125 : 89.952. 
J. 3. d. f. 3-175 6.507437 
an, 89. 19. 00. 2. 28.33125 1.4J22 
89. 9 2 I.9 540094: 


o. p. gr. 33 
2. If 4. 9 . 12 of Gold coſt 14. 10. 93 
"What is that the Ounce 2 

o. 8 8 
4475: 14.1875: : 1: 3.2444 


The Numbers are 


i'r = J. d. f. 4.475 Ar. Compl. 9.349 20970 
enz. od 10. 2. 14.5 1875 I-r619290 


32444: 111361 


1 
— "FIT 6 d. E POE: 
o. „ 


The Numbers are 0.3125: 1:: 5.175: 16; 


o. N, g. 31725 22 o. oß 
Gs 1611. 05 near. 5.175 0.7130 
16.56 N 14150 


I have taken but fix n in hf Examale If 
had ufed no more m the other, the difference woy 
have been little or inconſiderable: as you may find 
you pleaſe to give your ſelf that ſmill trouble. 

le thus premiſed, I ſhall come next to the ) 

iption and uſes of the Rule in ſeveral Meafury 

Wberein 1 ſhall uſe theſe Vulgar Fractions, vj 

Zone quarter: 4 one half: 3 three quarters. 11 

Decimals s belonging to thefe, as they are immedia 

pores of the whok, | are Shs. for à quarter: I for 
and 75 for three 


But if they b a ocher Decimals bel it 
to them, as you: 


30 


RACTICAL, MzasurinG | 
14 Perform! d, Ge. 


"PART IT: 


The Delft, of the Rule 


Pen each Flat or ſide of the Rule ner 
Lines, two next the outward edges, which are 
5 of Mezſure ; and two next the inward edges, 
hare — > es 
One fide (as in Fag. I.) next the outward An hath 
Line of Inches divi ed into Halfs, Quarters, and- 
If Quatters, and figured from 1 to 12 on one piece 
Rulez and from 12 to 24 on the other, Next the 
ard edges upon one piece, is a Line of Numbers in 
lengths 3 The firſt from 1 at the beginning, to 1 
he middle; The ſecond from 1 in the middle, to. 
at the end. On theſe Rules it i thus divided, — 
en f and 2 into 10 parts, and each tenth 1 gun 
divided into 5 payts, trom 2 to 3 the ſame, from 
o 4 into 10 and each tenth into — parts, and ſo on 


In 4 to 6, froms to into 10 parts only, and ſo on 
I in the middle : and the ſecond Radius is divided 
Jah like the firſt. But I have had ſome Rules, that 
e been more nicely ſubdivided, viz. from 1 to 3 

hp rt into-100, and from 3 to 6 esch part | into 50 
from 6 to 16 each ** into 20. * e 


(24) 
Upon the other piece next adjoyning to the 
call the 


is] 


pa . 


in their proper 1 
On the other Flat ( Fig. II.) next the outw 
edges, on one piece, is a Line of Inches divided eachi 
to 10 parts for Gauging, . on the other, a fe 
divided into 100 parts, and this I mean when I me 
tion Foot Meaſure, the beginnings of both the 
Lines are at the ends of the Rule, the ends, at 
broad loop or middle, when. the Rule is ſet to 
Foot | | 


Next the inward edges are two Lines of Numle 
divided exactly as that on the other fide, and theſe s 
called in this Book the Doble Scalt. 20 

That piece to which the Braſs Loops are rivetted 
- eallthe Fit Rule, the other the Moveable, | + 

8 | n 

Of the Line of Numbers, commonly called Gunter : Li 
The proper Numeration of this Line I account, i 

at the beginning : and fo by 10 in the middle, to 1 

at the end. ; 

But for the better underftanding this Line: 
here the Degrees of Number from Unit on either fi 
as they ſtand on the Line: That is increaſing from Whic 
hand to right. 


Thou. pts. Hund. pts, Ter. pts. Unit. Tens, Hund: f 


001 or 1 1. 10. 100. 10 


Where you ſee, how they increaſe on one ſide fi 
Unit, and on the other fide decreaſe from the fn 


e, e ron e ful 


| one tenth ; the middle ſhall be x , 
| tm ro. If you call one at the beginning 10, 
& middle ſhall be — and the end 1000, But if it 
D net otherwile limited; account, as I laid before, 
o. 1960, 
that Line of Numbers, aided: eee 
| — , at theſe Numbers nw, be Pricks, 
more ready finding They being firſt 
bers or centers, as they commonly call them. - 


At for Yard-Meaſure. 


| er . , for Plank or Board, 

= Glals. 8 | £55 
Wt 144, alſo for Glaſs. | 6 
t160, for Land-Meaſure. 

t 272, (for the Decimal .25 may Wen wide 
conſiderable errour) for Rod-Mealure of Bricks 
lat 1 Brick thick. 

t 204 ; for two Brick thick, and other Points or 

for other thickneſſes, if defired. The finding, ä 

| 3 after. _ bi 2 

t:8: for Ale galon- meaſure in Gas: 

; Veſſels. And other may os applied, a5 any hach 

on for them. 


SECT. 2. 
Of the Square or Girt- line. 


is is no more but one whole length of the Line 
umbers ; but at a double Radius: it being exact- 
M451al to the Lines of Numbers on this Rule, which 
in two lengths. 

Wn the Numeration of it, when occaſion requires, . 
muſt account 10, 20, 30; to be 1,2, 3: as alſo 
ſz5, 7, &c. to be 40, 3e, 80,70, &c. h At 


(26) 


At 12 on this Line, let there be four Pricks; : 
8 of — At 17. 15 the} 
Point, marked W. At 48. 9 the Ale · point, 
ed A. Theſe are put on by the — by” 
*. 10. "one may be a Point like the Gauge · po 
true content of a round Val i | 


Se qe fuck cer, for Fading the Cont 
a Cylin 


— 7 e _ n 
@ Foot at * irt oe 
exceeding 40 Inches. 
Theſe may be put on thus : | 
For the firſt: Set 12 on the Square live to 1 
the Line of Numbers; againſt 11 on the Line « 
bers mark this Point. | 
The ſecond: Set 12 on the Sq. Line to 11 0 
Line of Numbers; againſt 14 on the Line erb 
bers mark this Point. - | 
The third : Set 12 on the Sq. Line to one at the 
ginning of the Line of Numbers; againſt -12 og 
Line of Numbers mark this Point. , 
Theſe, or any other mentioned hereafter, cut We; 
2 fharp· pointed Pen knife in two laces,” as the Mine: 
Points; and f{trike in with your „ ſome Sale 
, cole fine ground with Linfeed-Oil zi and then Wn! 
the Rule clean. 
Both theſe Lines are put on-from the Logarithm 


R 


1 


* 


& E CT. 3. 1 f 2 Ny 
The general Uſe of Double Kale. 6/4 


It is chiefly for the working of the Rule of 

or having three Numbers given to find a fourth 
portional. It including Multiplication - and. ) y. 

for there 's no other difference, than that 1 in thele 
an Unit is one of the three. _ q 


(2 95 
vl To. find this ſourth : Set the firſt Number on the 
Wa Rule, to the ſecond- Number on 2 ſecond Rule 3 
zainſt the third Number on iba. Rulé, whe: | 
| urth 3 Rule. e 80 =_ a 
pl Example, If 2 give 35 
che firſt, to 3 on the ſecond; againſt s on the firſt 
on the ſecond. ral 2 . 
iter Wherefore when I fay, Set a bo 3 3-againſt 6js.98 
vean as in the above ſet Example, ;thaugh I name 
er the firſt or ſecond Rule. Yet you may7ngte,.;rhat 
ue We moveable, or longer Rule is, for the moff t, 
e firſt, whether fide ſoev er of the rwo.yqu work ds 
So in Multiplication: r being the 0 
t to either of the two Numbers to be multiplied ; 
Deco the neareſt). againſt the other is the Pro- 


& 

In Diviſion 3 The-Diviſor being the firſt wunder 

Wc it either to t, or to the Dividend; againſt. the 
ter s the Vodient. Examples _ _ you: ml 
the et with after. edi Hives 

ol 5 this the Arithmetick 5 the; Roles! eably:nns 

food : the firſt Numbers being :Diyajors.-Ohlſt 
ut Where the Sg. Lise: is uſed; «the Ninnber om the — 
ee muſt be ſquared, or multiplied by mhemſelves: 

Salicir Squares uſed in every reſpect, as i — were the 
n Wunbers e. as you will alter fl) U 

Ws 7 40 4 $4. © 1 169 11 
chm 1 10 SECT gib net 

Wt the Square Hin to his Squares, and thereby, won 

2 rumber not excteding 1b oO, and. to find abe Square mot 
6f Niimberines exceegang 199 . 

. Set 10 on the 84 line to 1 ft the beginn of 
ch Line of Numbers: both which if you ning 15 
have, on the Line of Numbers, the Squares from 
eee 16. Allo at this ſet it is molt convenient to take 

Squares from 1000 to 1600 es by accounting 
on the $9. line 105 "oy 1 att he beginning ro 
8 


9 
2. Set 10 on the 8g. line to 1 in the middle, x 
3 re on the Sg! line to, and r in the mid 
roo z you have the Squares on the Line of Numbe 
from 16 to 10003 and of this you will have moſt u 
3. Set 10 on the Sq. line to 10 at the end, accour 
ing 10 on the Sq. line roo, and ro at the end 10,008 
Fo have you on the Line of Numbers the 
x600 to 10,000 : And againſt all the Squares, at ef 
ry ſet, his own root. 
Examp. I would know what is the -- 4 root of ; 
Set 10 on the $q. line to 1 in the middle,  (aceod 
— 2 — againſt 380 on the Line 
5 19.5 near. 


4 % * + © 


Sa SECT. 5. 
4 Diretion concerning the ſhormeſs of the Lines on tbe Ri 


1. On the Double Scale: If you uſe half of eii 
He focond or third Number inen of the whole, jt 
will have half the content. If you uſe the h: 
both, you have — * A quarter of the content. 
firſt muſt remain whole 

2. wn tenet rm fide : If you uſe half that Nu 
ber that is on the Line of Numbers, commonly t 
fecond ; (being ordinarily lengths or depths) you hu 
half the content. 

If half of that on the Sq. line, commonly the thi 
(being ordinarily Sides of Squares, or Diamete 
Fo have a quarter of the content. If you halve tht 

ag” have only one eighth of — content. 
__ a- mean Proportional, half the e 
* give half the means; and a AL... ve 
quarter. Theſe may be more exact] 9 defined, 
multiplied accordingly. 
This Direction alſo may be uſeful to you in work! 
by the Sq. line, when at any time the third Num 
ſtandeth beyond the Line of Numbers: and remov! 
the firſt to the ſecond in the IN ſets * . 
ther off, For 1 


(29) 

. If the firſt be a fixt Number on the Sq. line ; as 
, and the Gage-Points, &c. Set it to half the ſe- 
ad, and double the content. +: 20 
. If the firſt and ſecond be fixt, as in finding the 
perficial content by the Diameter, uſe half the third 
„ umber being on the Sq, line, and quadruple (or mul- 
y by 4) the content; | 
«0 Theſe Products are the fourth Numbers ſought. 


Practical MzASsuxIx d 
Eaſily Perform d, Oc. 


— II II 


AAT m. 


PRO R . 
To Meaſure Round J imber the common May. I 
Eaſure the length in feet and half feet: 0 
MI (if the Cuſtom of Agreement be ſo) in Qu 
ters 3 Then back again half way, where G 5 
the Tree with a {mal Cord or Chalk line: Dou q 
this Line twice very even. This fourth part of x 
Cp (which in this Trea iſe I call the Girt) M 
et Inches, Halycs, and Quarters of Inches. | 
this obſerve, That the lengths be given in feet: ch 
Girts and ſides of Squares in Inches. 
So have you three Numbers given, viz. 1: alwe 
the firſt : the length a ways the ſecond, and the Ir 
or hide of the Square the third. | 
To come now- to the Rule: Set. LZ on the Gi ere 


line to the length on the Line of Numbers; agaiY j:, 
the Girt on the Girt line is the content on the Ih i 
olf Numbers. And this is the general Rule. 1. 
Now there being two Cales: One, when, at . t 
firſt ſet, the Girt is againſt ſome part of the Line 
Numbers : The other, when it is nct, fo that 

I 


4 


i 31) 

uſt be removed ; I will give ſeveral Examples 
f both. Obſerving, 9 Vulgar Fractions -be- 
re mentioned; as a all Decimals, always follow 
e Number they belong to, before the name thereof. 


Caſe 1. 
' Examples. : 
G. A Tree is 20 f. long, al 25 lakes Gee x 

X13 10 e b en * 
quarter. 

2. A Length is 8 5 f. The Girt is 35 + inches. Set 
10 8 ;; aginſt 35 4 is75 end almoſt an half 
3 A Length is 25 f. The Gift r Set 12 
15 againſt 42 3 is 188 f. 

4 A Rail is 15 f. long: The: Girt 3 inches: Ser 
to 15; againſt 3 is Seen 0 
. A Length i. 3 The Girt 39 J inches: Set 2 
5 ; againſt 39 ac the beginning of the Gre le ; 


104 f. 
. The Len ath is 0.62 f. The Girt 37 inches Set 


to the Decynal 62 in the firſt Length; againſt 35 

5; £ which may ſerve for a ſhort cut of a Tree. 

lf this length. had been propounded 7 inches, it 
uſt have — turned into Foot meaſure thus: On 

double Scale, ſer 12 to. 100; againſt the Length 

inches is the length. in Foot- meaſure: but if it lies 

ore you, meaſure 1 2 of gona xo 


the Rule. 

Fat An = is ; bejond ths. Ine ch 
Wumbers, remove 12 to the length in the other length 
i 1 Which caſe may alſo happen in Gauging & c. 
BUY Examb. 1. The length is 18 f. The Girt 31 Inches: 
e 1+ 12 to 18 in the firſt length ; againſt 34.8 120 fl 
2. A Rail is 15 f. jeg The Site 3 J inches: Set. 
= — in. the firſt len ens 15-4. 1 . 
lat . 'D3 'S A 

1 — 


att 


e 
: wir ls f. and 4 4 in Girt*: f 
5 ef bj e yp int 4-2 is abt 


2250 — ofa oor: kt Tſe Examples may de tuff | 
Clent, -* 2 2a 10 


Note x; 


It you weuld find the content of a great piece 0 
Timber immediately in loads at 30 f. to the load; uk 
te Girbinftea) ofthe wbeſt. Era A len 
is 15 f. The Girt 43. inches. Set 12.to 15; again! 
17 4. 16477 rec the'4 i 4 4 loads, and the 7 | 
28 f. 1 fla 70 

By th way (if your Rule be nor - Abdivided 
before) you meature Tymber, Vboſe Girt is above 4 
inches: as alſdi-che ce in Caſe 1. Ex. 3. hie 
without the" ſaid ub diviſions, and placing 38 and 
; et bores the beginning, are not reſolved N 


But if you ant have the content of theſe a 
ſquares 


test. | Multiply the content fonnd? 'by 4 the 
+, by which you Yau 9 12 47 mult 
plicd by 4 790 fo 75 | 
e Nhe 3. 
T6 what lengch ſoever you ſet 123 17 will ſtand i 
the double thereof, 8 3 to half thereof, both a litt 
ber: Allo :4 Will fand to the quadruple there 
and 6 to a quarter thereof exactly: and the ſame pr 


1. 


portion the content bears to the length at any of the 


S 22 5 Fe 47 inches Git; Ae content 15 be 
e Ls . 1 


2 Note 5 


We 17 vos 3 find theſe contents by Natural Arid 
metick : ſeeing 12 and the Girt; viz. the firſt and thi 
Numbers are on the Square line: According to a hi 
| tt .Seff.z. of Part . Multiply the Square ob 


— 


(33) & 
by the length; and divide the Product by 144 
4 of 12, Which is your conſtant Dine 
Quotient is the contenn. 
Wo in Ex. 1. Caſe 1. the Square of 15. . 225. 
Jtiplied by 20 3, and the Product 450, diyided by 
4 the Square of 12; the Quotient is 3125 the 
tent p | * | , 
"Wy the Logs. To this general Gen. Log. 7.84164 
| 5744164 Add the Log of >. 1.36103 
length and the Log. of th 15 — 7609 


Mt twice 3 The Sum is, 1.17609 


ſhe Log. of the Content. , 3725 19485 


| q PRO. P. II TRE 1 
rue Meaſure of Round Timber or Stone by the Oirt. 
ecauſe this common way of Meaſuring round Tims 
giveth not a true Content, but always too Hetle 
ugh. it ſtill be generally uted) I have given you a 
it, and ſhewn, how you may put it on the Rule : 
ich letting to the length inſtead of 12; the Girt 
point you out a true Content, accounting it a 
linder, as the ſaid common way alſo dotn. 
xamp. Let the length be 10 f. the Girt 15 inches: 

the {aid point (which you may call the true point) 
Wo ; againſt 15 you have 20 f. leſs by about one 
oF" : whereas the common way giveth but 15 f. and 
tele above an haf. are nds a Tackling 3 
Abe general Log. anſwering this point is 7.94652: 
We uſed as before. GEM roach abs. 2a 
bu bus far by the Length and Girt : I ſhall only add; 
the con mon Mealure is to the true, as 11 to 14. 
hat if you ſet 11 on the double Scale to any Num- 
- Wot Feet or Loads meaſured, the common way; 14 
poi to the true content of the ſame: and if 
a ſet 14 to any true content; againſt 1x is'the con- 
t the common wax. l 


” . . 


RON 


HS a. 


Nl) 


e RAAEa: 0; om 
Bving t he length of a Cylinder in Feet, and the Dian 
in Inches; to find the coment in Feet. | 
Set the point 13.54 to the length; againſt the) 
meter is the content. Examp. Let the length be 10 
and the Diameter 20 inches: Set 13.54 to 10 ; fg 
— 21.82 f. The gen. Log. is 7.73676 tobe ule 


PROP. IV. 


Having the length of a Square ſolid in Feet, and the fl | 
. the Square in inches, tu find the content in Feet, 
Set 12 to the length; againſt the ſide of the Squ 
* the Content. The Cafes are as in round Tim 
The Examples alſo will ſerve, accounting the G 
to be ſides of Squares. 1 
# 4 $6} 3, AN 
Fo find 4 mean Proportional between two Numbers, 
Feet the greater of the two Numbers on the $q, 
tothe ſame on the line of Numbers ;. againſt the 
on the Line of Numbers is the mean proportional 
Or ſet the leſs on the Sq line to the 
the Line of Numbers; againſt the greater on the l 
of Numbers is the mean proportional on the | 
line: One of theſe will not fail. Examples fol 


in the next. 1 I n ſe 
| a i Con 
FROFP.- YL f tw 

| | ma) 

Vequal Squared Solids. long 


Meaſure the length in Feet :: The breadth andd: 
in inches. Then find a mean proportional. betm 
tha breadth. and. depth, as is taught. next following- 


— iſ 2 „ A 


(38) 
- is the fide of a Square equal to the Baſe or end: 
7 n found, meaſure the piece as ſquare 


* In Timber, whole let be 16 f. | 
breadth 2 1 in. The depth 8 - . Set 21 to 21, | 
| 


nt 8 on the Line of Numbers is 13:3 36: or'13'a 
rter and half quarter near. Or ſet 8 to 8 , 
nſt 21 on the Line of Numbers is the ſaid 13. 36 f 
n ſetting 12 to 10, againſt 13:36 is 12.4 f. 

Examp. In Stone, which jet be 6. 35 f. long, 
in. broad, and 5.7 in. deep. Set 36 to the ſame; 
inſt 5.7 on the Line of Numbers is 14 and ſomething 
of an half. Then ſet 12 to. 6.35 3 int this 
nis 9.2 f. near.” | | 
his mean, in caſe of a Fraftion, wall give you no | 
ble : For if with a Pencil, Chalk, er any thing 

may be wiped out without damage to your 
e (let it not be Ink) you may make a fine mark on 6 
d. line at this mean; and then ſet 12 to the | 
th: This mark, without defining it, ſhall point out | 
r content. 


. P R OP. VII. 3 5 
Solids of a Triangular Baſe Wy | 


ind a mean proportional between the Baſe and | 


dhe Perpendicular, or between the Perpendicular 
e half the Baſe, both meaſured in inches. This nl 
on is the fide of a Square equal to the Triangle. WI 


n ſet 12 to the length i in feet; ; againft this ade is | 
. ont enz. Ai 
two fides of '4 lan le be l the unequal mi 
may be the Baſe. If three ſides be unequal, 
longeſt ſide is commonly the Baſe: From whence | 
Jo — eſt diſtance to the oppoſite angle is the Per · 
cular, 


PROP. 


* —_— 


(36) 
PROP. VIII. 
Solids whoſe Baſes have many equal Sides and equal Ay 


Theſe Baſes are regular Figures. Having the |e 
in Feet: and a fide in Inches; Get the Perpendia 
from the Center to a ſide allo in Inches: So ſhall 
mean Proportional between the Perpendicular and 
the ſum of the ſides be the fide of a Square equal to 
Baſe : which having found ;Meaſure it as ſquare Tin 

Eximp. A piece of Timber of eight ſides is 1 
long, The fide 12 inches: the perpendicular 14 
which you may call 14 . Set 14 + to 147; aga 
48, half the Sum of the Sides on the line of Num 
15 26.4. on the Sq. line, or there make a Mark. J 
ſet 12 to 10; againſt this mark is 48 f. and al 
more than a quarter. 147 

And thus much of theſe ways of Timber - mes 
which being the main occaſion of the Rule, and 


on any thing which followeth, I have 
> 


PROP. IX. 
Having the Girt; To find the fide of the Square equal 


This and the three following Propoſitions 
wrought on the double Scale : Yet I have here 
joynea them for their affinity with Timber · meaſ 
And the proportional Numbers given in them are n 
dy cut on the Rule, and give Contents to an exact 

ient in any concerns of Timber. 

As 7. to 3.9; So the Girt to the fide of the Squ 
equal. Let the Girt be 15 inches: On the Do 
Scale: Set 7.7to 7.9 1 15 is 16.9 near. If 
ſet 12 to the length in feet; this fide ſhall point 
true Cylindrical! Content. | 


PRO 


_ (on 
e 


ing the Girt, To find the fide of the Square within near. 
10 to 9, {0 the Girt to the fide of the Square 
in near. Examp. Set 10 to 9; againſt 15 is 
And ſo much will ſuch a piece bear 

Wy which you may know, before a piece be hewn, 
many whole Boards or Plank, ot any thickneſs 


in be had out of it. ** 1 
108 om hence alſo you may ſee, That the Girt, though 
4 than the fide of the Square equal; yet is greater 


the fide of the Square within : Toward which 
Timber is hewn, before it can ſerve to any ſquare 
which may be one reaſon of the continuance of 
aid common way: Of which Opinion I find alſo 
Henry Phillips to be, in a Treatiſe on this Sub- 


P R O P. XI. Lond F 

ing the Diameter ;/ Tv find he f of the Square © 
: © within mer, 

$1t0.707; or to excuſe a cut there, Ay 

being points equivalent near) ſo the Diameter 

de of the Square within near. 

t the Diameter be 19.1 viz, the Diameter of 6 


PROP. XII. 


Girt or fide of Square not exceeding 40 Inches. | 


o one at the beginning of the Line of Numbers; 
ſt 41.57 are the Inches which make a Foot. 


0 many Inches in length make a Foot at & Inches 
or ſide of Square. ; | | 


| N 
8.x to 
WS 


Circumference, Set $.5 to-6 ; againſt 19.1 is 


how many Inches in length make 4 Foot Solid, as 
the Girt or ſide of the Stare on the Square- 
f you ſet 6 for Example to 1 ; againſt 41.57 is 48 - 


And 


* — — 
. — — 


(38) 
And now having done with the Meaſure of or; 
ry Timber; Let me advertiſe -anyi Reader that 
not ſeen much meaſured, that ſometime he will 
2 great difference in the Girt of a Tree in the (pag 
a Foot, more or leſs; for the moſt . where 
or more Arms have been cut off: In ſuch caſe ith 
oeſſary to Girt the Tree twice, pea thrice, if then 
ee; otherwiſe there will be loſs to Buyer 
re oY pn N 
Alſo they fay, the Buyer hath Privilege to 
any Where beeren the middle and the nl en 
it be for his advantage. 
| ea INT 8 
. 1 FTryne Meaſure of 4 Solid that tapereth ſtrait. 
8 - Meaſure the length in feet : Note alſo the third) 
ns which you may nd by ſetting 3 on the Double 
du the length; againſt 1 is the third part. It th 
ld be round, meaſure the Diameters at each. en 
inches Subſtradt the leſs. Diam, out of the'gra 
Uf the difference add to the leſs Diam. ; the 
e Diam. in the middle of the piece. 
1. Set 13.54 to the length; againſt the Dian. 
mine $6 lower NU, 1 1 
2. 13.54 to the third part of the length; ag 
half the Ace is a Fourth Number. Both 
fourth Numbers added together make. the Content 
414 Examp. Let the length be 18 f. The third par 
; | 6. Let the greater Diam. be 24. The leſs 16. 
| 
| 


difference is 8. Half the difference 4 added to ti 
Diam. 16; the Sum 20 is the Diam. in the middle. 
Set 13.54 to 18 z; againſt 20 is 39.27 33 
Set 13.54 to 6; againſt 4 is. 5 24 which 
added to 39. 27 maketh 39.794 or 39 f. 33 
and above three quatters. 1 
Note, That 13.54 muſt be ſet to 6 in the le 
length, as in the ſecond Cafe ot round-Timber-me 
the common ways | 


Na C 


lich 


* 


. 


ch end, 1 as the Diameters, mea- 


umber. 

If it be any other regular z uſe the ſides of the 
uares equal to each Baſe (found as is before ſhewn) 
the other: Taking aiſo 1 + for your firſt Number. 


PROP. XIV. 
The Meaſure of a Shell or Flitch of Timber. 


If a piece be taken out of the middle of a round plece 
Timber from end to end; there will be left two 
es, which they call Shells or Flitches. 

To find a near Content of theſe after the common 


K 


er: a fourth part whereof account your Girt, and 
aſure as round Timber the common way. 


Wcknels is it ſelf with a third part added to it. 

Exzmp. Let the length be 30 f. The round part 
3 in, the thickneſs 7.2. in. Set ; to 43 againſt 7.2 is 
b. which added to 25.3, maketh 34.9. The fourth 
Wire whereof is 8.7 near, * 

or prick the ſaid 9.6 on the flat part in the middle 
dm one fide 3 and keeping the end of your Line at 
other; Girt the whole round part, and to the ſaid 


es for your Girt. : 
MY St 12 to 30; againſt $.7 is 15 foot and three 
arters. ; Fe | 

Vote, that this holds not ſo well in Sections cut 
from the middle of the piece: In others, It giv- 
ha content ſomewhat leſs than the commen. way: 
lich way the better _ born with, becauſe there is 


me! 


lf the ſolid be ſquare; uſe the ſides of the Squares c |} 
„Cc. But let 12 be your firſt 


% 


, with little trouble: Meaſure the length in feet: 

: We cound part, and the thickneſs in the middle (ta- 
n with a pair of Calepers) in inches 4 
Theſe two with a third part of the thickneſs add to. 


If, on the double Scale, you ſet 3 to 4 : againſt the © | 


ick: Double the line twice, and meaſure it in in- 


more 


(49) 


more loſs in theſe than in other pieces, And as hc 
fall ſhort of the middle Pieces in value, ſo a leſs en he 
meaſure may ſerve. f 
PROP. XV. 5 

tan the Diameter; To find the Area or Superficial" 
S Content of the Circle. perf es 


Set 1 on the Sq. line to .7854 : Or to excuſe ac 
there, ſet 11 to 9.5 againſt the Diam. is the ſup 
ficial Content. 

Examp, Let the Diam. be 1.7 f. Set 11 to gf 
againſt 1.7 is 2.27 fl. near. 

By the Logs. to the Log. of | be. 
the Diam. twice, add this Log. Toa 30 
9-89509 being the Log. of the 7854 9.894 
'Decimal .785 4 ; The Sum is the 2-37 0.355 
Log. of the ſuperficial Content, | 

Note, That if the Diam. exceed not 3.57, 1 int 
:middle is but x ; but if it exceeds 3.57, 1 in the n 
dle is 100, 

Here you may have occaſion to make uſe of the Ih 
rection given in Seck. 5. Part I. 

Hence it is as eaſie, having the ſuperficial Contt 
to find the Diam. or to caſt any Number into a Cird 
So may the Gauge points be put on; for 9 de 
the Diameters of Circles, whole Area's are 
the Number of Cubick inches in the Gallon 70 W 
or Ale reſpectively : If you ſet the Rule as above, 


will ſee the Wine point ſtand againſt 231, and Wl Mr 
Ale point againſt 282. ar f 
PROP. XVI. = 

Cark-Ganging. His 


| The figures of theſe Veſſe)s being uncertain, 
ſtaves of ſome being more circular from head to bu 
and-ſo more . than other; The late Gaug 


diſtinguih them into four kinds: The Sphard 


whi 


In 
b J. 


(ar) 

hoſe ſtaves are moſt arching, and this contains moſt ; 
he Conick whoſe ſtaves from head to bung are ſtrait 
f any ſuch can be made,) and this contains leaſt : 
he Parabola whoſe ſtaves are arching, but nearer to 
e Sphzroid than to the Conick : The Conoid, whoſe 
ves are-arching, but nearer to the Conick than to 
e Sphæroid. All theſe may have the ſame dimen- 
ons of length and Diameters, yet differ conſiderably 
the Contents. 

Mr. Everard in his abſolute plece, Ster eometry made 


fie, Printed 1684. giveth a Diagram of all the Kinds, 


1, 6 


IMU 


a 
fable, to which I refer you. C 


WI 


d Rules for each, both by Arithmetick and the ſli- 
ing Rule, except for the Conick, there being (as 
» faich) none ſuch made; yet the figure thereof is 
eful to the diſtinguiſhing the other. 

Mr. Wingate took no notice of theſe ſeveral kinds, 
s general way applied to this Rule is thus. 

Meaſure the 74 of the Veſſel within, the Diam. 
the Zung, and the Diam. at the Head in inches and 


he. Subſtract the Diam. of the Head out of that 


the Bung; the difference multiply by 7, and di- 
de the Product by 10. on the Rule eaſily thus : On 
e double Scale ſet 10 to the difference; agattift 7 
the Quotient, which is 7 tenths of the difference. 
Theſe added to the leſs Diam. The Sum is an æqua- 


iam. ä 


Then ſet the Gauge Point, whether of Wine or 
le, to the Length; againſt the zcuated Diam. is the 


Wntent in Gallons. | 


Mr. Everard agreeth with Mr. Wingate upon 7 tenths 
ar for ten inches difference of Diameters, and ac- 
hunts them to the Sphxroid : In other differences of 
meters they differ more. yp 

His Numbers for ten inches difference are ; for the 
_ 7.01 ; for the Parabola 6.39 ; for the Co- 
did. 5.62. : | 

In other differences, the Rule differs ſomething from- 


E 2 b T9 


Fe 
ti . To find the Content of a Cask in all theſe kinds, 


W - ofthe aquated Dm. twicezthe 53. 2. 6e 
2s you lee here for Wine. 2 25 5 
be Fractions are thus reduced to pints: On f 
double Scale ſet 10 to 8; againſt the Decimal are ti 
of the ſlaves from one Head to another. If you lay 


ward the Bung, and it toucheth, or very near, (! 
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the Length be 34.5 : the Diam. at the Bung 39, 
that at the — : This deducted out of that 
the Bung, the Remainder or difference is 4. 1. 
det 10 to 4.1; againſt 7. is 2.87 for the Sphærdil 
a3gainſt 6.39 or 6.4 is 2.63 for the Parabola: ag 
5.62 I 2.3 for the Conoid. | 
Theſe added ſeverally to 25.3, the Sum is 28, 
for the Sphæroid: 27.92 for the Parabola : 27.6 f 
the Conoid, for æquated Diameters. 
Example. Set the Ale- point to 34.5 3 1 
28.17 is 76.25 Gal. for the firſt: againſt 27.92 is 74 
Gal. for the ſecond: againſt 27.6 is 73. 2 Gal. for 
third : ſuch is the di (upon account of tha 
ſhape) by theſe Numbers. Ker 
By the Logs. To this general Gen. Log. 9.551 
Log. 7.53148, for Wine: To 34-5 _ 3-537 
this 7.44484, for Ale: Add the 29.1 3 1. 449) 
Log. of the length, and the Ig. 7.2 1.4497 


fum is the Log. of the Content: 


Pints anſwering. | 
The Sphzroid may be known by the round fwellin 


ſtrait Rule on the Hoops of a Cask from the Head t 


Hoop next the Head and that next the Bung, ya 
may account it a Conoid If the Rule librate upd 
the middle Hoops, like the beam of a ballanee, 
14 ſtaves not much ſwelling; account it 41 
ra 


Beſides the ſhape of theſe. Veſſels, I have obſery 
two things not noted by any to my knowledge, whi 
may render the Gauging them uncertain, One 1s tf 
joyning ſaves of unequal thickneſs, not taking care 


(43) 


ſmooth them within, which may cauſe an Errour of 
ſome tenths in taking the Bung. Diameter. 

The other this. The Head Diam. may be taken 
too great, though taken withour, by reaſon ofthe pa- 
ring away and ſmoothing the inward fide of the Cask 
at each end, in order to the putting in the Heads. 
So that in reaſon it ſhould exceed the Diam. pointed 
put by the Staves, which is the true Diam. Both theſe 
I have ſeen in Casks, that have been cut aſunder. | 


PRO P. XVII 


Gauging and Inching of Tunt. 
Theſe are of ſeveral figures, but moſt are ſquare or 


The ſquare are either equal ſided or unequal: both 
icht angled, and may be conſidered as the ſame. 

The round are either Cylindrical : viz. having the 
Djameters at top and bottom equal, (if any ſuch can be | 
coopt) or Conical, whoſe Diameters at the top and | 

ottom are unequal. = 

Allo the Content may be required: either Total;zor 
ly of ſome Liquor contained in them, —_— 

The Content is ordinarily found firſt in Ale-gallons * © 
Mrhich are reduced to Beer-Barrels by dividing the 
Number of Gallons by 36: or to Ale-Barrels by di- 

Widing the ſame by 32. Alfo a Barrel containeth 4 
irkins So 9 Gallons of Beer: 8 Gallons of Ale 
ake a Firkin. The Dimenſions, vix. Lengths,Breadths, 

Depths and Diameters are taken in Inches, = 


1 
| 
fi 


FP CF.:'n 
Square Tuns. 


On the double Scale ſet 282 (cut on theſe Rules) | 
either length or breadth ; againſt the other is the 
Wontent in Gallons at 1 inch decp, which being redu- 
d to Firkins and Barrels, as it will bear: By a con- 
7 Ed: "2 £5 —_ 


ö 


i 3 at 1 inch deep. 26, 1.414 


(445 
tinual addition, as we add pounds, ſhillings and peice 
a Table may be made to any Number m4 wn = 

Or if you you ſet 1 on the ſaid Scale to any 0 
inches or this content; againſt the other is the Tot! 
content. Or multiply them by the Pen. 


Fran. The length is 84 In. B. F. G. 
inches: the breadth 62 in. Set r. 0 2. 2.4 
282 to 62; againſt 84 in the 2 1. 0 4.3 
firſt length is 18.45 Gal. Or 3 1. 2.7.4 
2 Firkins, 2 Gallons, and nean 4 2 1.1. 
an half of Ale: which you 5 2. 3. 4. 
may add, as in the Margin. 6 3 16 
| 7.4.0. $09 


Let the depth be 26 in. Set 1 to 18.47 2 agli 
26 is 480.22, which is near a quarter. 


By the I To this Gen. Log. 7.54975 add 
Logs. of the length and breadth ; The Sum i 
Log. of the Content at x inch deep. And if tot 
vou add the Log. of the depth; The Sum 1s t 
Log. of the non — Or if to the ſaid & 
Log. you add the Logs. . 
the Jength bredth and depth; 6 17%, 
The Sum is the Log. of 62. 1. 92 
the whole Content, without ©. 
notice taken of the Content 1 


480.2 2.1 


Becauſe it is likely there will be Tenths of an In 
wet: On the double Scale ſet xo to the Content 
gal. at 1 inch deep; againſt every tenth is his on 
ſhare ox part ofthe ſaid galons, Let the tenths be! 
Set 10 to 184474 agalnſt 61s 11 gal. ing to 
tenths. They put no pints into the Table. 


SEC 


(45) 
sr. 
Cylindrical Tuns. 


the Dian 4 Cylindrical Tun in Tnchts ; Th 
Te — Alt-Galtons « 1 Inch any, fu 


if the Diam. excred not 4 inches ſet the Ate- 
int to 1 in the middle; againſt the Diam. is the Con- 
tz 1 in the middle being one ga Non. 

f the Diam. be above 40 10 855. Set the ad pot 
io it the end; againſt e Content, 1 
the middle being — gallons. 

Which Contents, being for 1 ich deep, may be 
reduced, and then ed continua ly oy, 2 Table: 


before it be reduced, multiplied by the depth for 
ſotal Content. _ 


Or ſet rhe Ale-point to the depth; againſt the | 
am. is the Total Content. 

Examp. Let the Dim. be 58 in. Ser the Ale point 
t0at the end; againſt 58 is 9.37 gallons, the Con- 
tat 1 inch deep: Let the depth be 36 in. Set the 
| point to 363 againſt 58 128785 J. Or tilt. 
he depth and Content at 1 ine d the Rule : 


Pen. 
77 Ser. Log. 9.444 
My the Logs. To the be Bius 18 58. 1.76 10 


Ale, add t Log, of t 1.767 


ice; 1he Sum is the Log. of 8 
Oeder x inch deep. 2 Nd NN 

And if yen uſe the Log. © 

eth as in the former Se. 3373 0 263 800 
oo, you will have the whole Confer, | 


0.156 


(45) 
SECT. 3. 


Conical Tuns. 


1. To find the whole Content, proceed as in 
Meaſure of a Solid that tapereth ſtrait, Prop. 12. 0 
meaſure the depth alſo in ; and inſtead of 
point at 13.54, uſe the Ale-point, as alſo the gen, 
uſed in the Section next above, which belongeth toi 
2. But in order to inching them; In ſmall ones 
Keelers they uſe only the Diam. in the middle 
account them as Cn But in the larger, 
take one in the middle of every Ten inches (beginn 
at the bottom) as alſo in the middle of the remain 
inches, except they be few, for then they accountth 
to the laſt Ten, and take the Diam. in the mid 
Theſe Tens alſo they account as Cylinders. 

3. Having found the Content anſwering the D 
next the bottom, as is ſhewn Se#, 2; Put it into 
kins and Barrels as it will bear, and by a conti 
addition (as in Set. 1.) make up the ſaid Ten inche 

Then add the Content, anſwering the next Dia, 
ter ſo reduced, inch by inch to the laſt Sum; an 
proceed till you have finiſhed. | 
4. In a regular Tun: Having the DiametenMW,. 
top and bottom, and the perpendicular depth, il ©, 


may find any intermediate Diam thus : ou 


Divide the difference of Diameters by the den 
The Quotient multiply by any diſtance from the 
ter Diam. and ſubtract the Product from the | 
Diam. ; The Remainder is the Diam. at that diſt: 
Or multiply the Quotient by any diſtance. from be. 
leſs Diam. and add the Product to the faid D. 
the Sum is the Diam. at that diſtance. 4 | 

5. If the Tun be not exactly round: Meaſure ti 298 
Diameters, where you obſerve the 2 a 
them together, and take the half: Let the ſaid 
Diameters be the longeſt and ſhorteſt, which will 


one another neag at right Angles 6. 


(47) | 

Zeetuſe moſt large Thins are fixed, and that drip- 
Ir a 1 
for the moſt part corner- wiſe ; und the crowns 
ottorns of the round ones commonly uneven and 

| Weularz I adviſe you to fill up the ſaid crowns or 
k — as alſo the crowns of Coppers, by Meaſure 
11 t ; * a 
. uch may be Veſſel of known quantity 


on may 
l i whit 
* WW allo be otherwiſe ſeryiceab! 


88 "fall b 
Veſſel f. 


th ( | inch ging. 
e.: it up by fix it by 


s begin the meaſure of your ſeveral ten or twelve 
enges, and to the quantity before meaſured in, add 
» 1 Contents inch by inch. The Content will be 
enough if you take a Diam in the middle of eve- 
s Sf nk lve inches, being under: 
: le ſeveral ten or twelve - 
4 Ito be of the Perpendicular depth: Toavoid an 
r, which in ſome caſes may be conſiderable : 
Ty te double Scale ſet the Perpendicular depth to 
length of the Staff; againſt any Number of the ſaid 
is the Number anſwering on the Staff, which 
us greater than that of the depth. 
e proportional 
Dim. found as 
Wl *gaigſt his own Ten 


——_ —  — — M— — —— — 


— 


be over and above the whole inches. 


Numbers by the ſquare of the fide in inches. Let 
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auer againſt the Contents of the whole inches: 


uſed for the parts, which for the moſt part happe 


10. Reduce not the Decimals of a Gallon, ({ 
addition of them being eafie, and becauſe they n 
not their Table to Pints) except perhaps in the 
portional Gallons. . 4 
1. The Diameters,, whether long or ſhort, 
meaſured by ſliding Rules numbred i i inches, ast 
are drawn out ; (or in Gallons, which will fave 
ſome trouble) and are made to ſet together, (ſo a 
be portable) to a great length. 

What hath been ſaid of theſe Tuns may be uni 
ſtood of * Coolers, or any other Vellels 
for Wort, either round or ſquare. | 
2. In an Oval Tun: Find a mean Proporti 
between the and ſhorter Diam. ; it is the . 
of a Circle to the Oval. 17 
13. As for a true Gallon ; To any Diam. in nal 
which you chuſe, find the Content in inches, (as Proy, 
By which divide 231 or 282 for Wine or Ale re 
ctively : The Quotient found to the hundredth p 
an inch is the depth. Examp. The Diam. is 6 in 

The Superficial Content anſwering is 28.27, 
which, dividing 23 1 the Quotient is 8.17 the. 
of the Wine Gallon By which again dividing : 
the Quotient 159.97 is the depth of the Ale Gall 

If you would have it ſquare, Divide the faid 


of 
z9 


fide be 5 inches. By 25 divide 231 the Quo r or 


9.24 is the depth of the Wine Gallon. And ian 
By 25 divide 282 the Quotient 11.28-is the depilſo i 
| | l: if 


the Ale Gallon, 


6 

PROP. XVIII. 
Tb Gauge 4 Stand. | 

t may be accounted a cloſe Conical Tun: Aire. 
| | 52 ſolid that ta pereth ſtrait, Prop. 1 

1 — 9 alle in in 

point 13-54 ule Gauge. 

ts gore Log GAIA Ni As in EE 
ein Ale | 
x the depth be 33 in. & third part thereof is 11. 
the greater Diam. be 30 in: The leſs 24 in. The 


rence is 6: The half-difference 3: which added 
is (es Diameter, the Sum 27 i the Dia. in the 


Set the Ale-point to 33 ? againſt 27 1s 67 Gal. 
det the ſaid to 113 againſt 3 is .27 or about 
5 5 on. So the Content of the Stand is 
little the difference between the exact content, 
F found by the Diam. in the middle. 


PR O P. XIX. | 
4 large or diminiſh a Circle, Square, or other Regular | | 
- Tagoere at 4 Rate given. | 
e proportion (reſpecting the Rule) is: As one 


0 gaps poetry onde mb 
; So the other term to the Square of the Dia- 
= Therefore the root thereof is 13 
im. or demanded. 41 
lo if you would enlarge 3 the leſs term ofthe Rate 14 
ft: if you would diminiſh. the greater is firſt. 14 
amp. 1. If 1000 Men lodge in a Square whole fide i 
paces ; How many paces ſha!l the ſide of a Square 
herein 5000 Men may (o lodge ? | 
ere the ſecond Number being on the firſt or move- ty 
Rue; 12 60 on 2 - 


the Di 5 2 a Sbi which 
menſcns of part oY ip, 


- This Propoſition I find in Mr. Nana“; 
with great trouble. Since the inventi 
= 


the Lord Nepair, (whoſe Name 
| never be forgotten) it is performed 1 
either by the Line of Num 


a Line of a Triple ius, adjo or 
— by the Logs. For want 5+ the aforeſaid 
lie take tis way by Compaſs onthe Line of \ 


Divide the Space between the burthen given, 
that into three equal parts. With this er 
S Arn each of the faid 
14 menſions. 
1 If the burthen be greater than. the g 
unn che other foot — to a Number 
Ef; turn it backward to a leis Number: 
_ ſtall be the Duneniſions * e Example, in 


. —_ _ =. At — 
OS OO —— — —— 
„ — — 1 


(51) 


yy f | 
th of the Feel . - yo.s . _ | 

hofthe midſhip-beam 2.1. 239.6 | 
th of the Hold 8 12.7 | 
ing forw..of the Stern 13.5 , 2 | 


ing bathw. of the Stern 4. 28: © 

By the Logs. Subtract the. Log, of the leſs Burthen 
Wn the Log of the greater: The difference divide 

3. The Quotient or third part add to or ſubtratt © 
m the Logs. of the ſeveral Dimenſions of the given 
ip: According as the Burthen required is, greater or 
than the given; The Sums or Remainers ſhall 
the Logs. of the Dimentions for the Burthen re- 


red. 

his, holding in the Dimenſions of Maſts, Var 
les, Anchors, &c, muſt needs be of great uſe, be- 
ſo eaſily wrought ; eſpectally to the Ship. wright; 
eeing him from errour; and by it he may 
« Witracted to provide and order his Matexialg to the 
advantage. ” dec 


4 * 


= 
__ PS a © OT ENT 3 


(* 
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} oy — 72 | 5-1 
P A R T IV. — 
I The #tſe of the double Scale of Number; 
ſome Superficial Meaſures and Accoun 
' Direction. 


7. IN the Rule of Three direct. If the 
Number be greater than the firſt; the fe 
be greater than the third; and on the contraij 
But in the inverſe Rule : If the ſecond be gre 
than the firſt, the fourth ſhall be leſs than the ti 
and on the contrary. 

| 2. If, ſetting the firſt to the ſecond, the third re 
* eth beyond the Line; either remove the firſt to 
1 ſecond in the other length of the ſecond Line: 
1 r 
4 14 

= 3. The ſecond and third Numbers are never ii 
11 both on the ſame Line. 5 

i 4. Obſerve well what Number goeth with the 0 
{| ſtion: for in the direct Rule, That, of the other 
which agreeth with it in name or reſpect, is the! 
which you may ſet to eithes of the other. 


OY 


£ 
— 


(53) 1 
As if the Queſtion be: If 32 Bricks pave one ſquare 
ard, how many Bricks will paye 12 yards? Here 12 
s the third Number, and 1 the firſt ; (both being of a 
ame) which ſer to 12 or 323 againſt the other 1s 384 
ricks. But forthe moſt part the firſt Numbers are 
ven, as you will find after. n Sid Beebe 
5, It is not hard to know the value of the fourth 
(umber :- for —— Number on the Line increaſi 
r decreaſing in a Ten fold proportion; the nature of 
he Queſtion, or the thing meaſured will diſcover it. 
in the Example above, the fourth Number may be 
94, or 38.4, or 3 84. But it is evident, that it can- 
ot be either of the two latter, much leſs 3840; ſo'is 


in any other. | 
PROT 1 
Multiplication, 1 being the finſt Number. 
Sec. 1. The Square. © d. eee 
Multiply the fide by it ſelf. Let the fide be 14 f. 


et to 14; (beſt in the firſt length) againſt 14 on 
he firſt is 196 f. This is allo found on the $9. line. 
| Sect, 2. The Long Square, r 
2 1. Multiply the longer fide by the ſhorter. K 
all is zo 4 f. long. and 16 f. high Set 1 to 163 
inſt 30 is 488 f. n 
Qu. 2. A length is 42 f. the breadth o f. Set 1 to 
: 3 againſt the Decimal! ,75 is 31 f f. 
Qu. 3. How many Men are in a Body, where they 
and 18 in front and 8 deep. Set 1to 8; agaiaſt 18 
144. f 8 ; F 
Sect. 3. The Triangle. * 
Multiply the Baſe and Perpendicular, the one whole 
half the other, which you will. In the Pike eng 
fan Houſe: Theoverway is 18 f. The diſlance from 
Pike to the overway ng the Perpendicular) — 
- S : 


(54). 


Set 1 to 8 ;-againſt 18 Cas before) is 144 f. Or, Sa 
to either i or Baſe ; againft the other Mae 
the Content. RA 7 


Set. 4. The Trapedium. | 
oe) four-fided Figure. An irregul 


before the Content can be found, | 
Content, draw a Line from one corner Pex 


d 10 
To fad 
bis o 


Trapezia, and Triangles. 


50 


it may be) the v 
other two pon this Diagonal Line, (as thy 
thin the Trapezium : yet if on 


— wary but then the ſaid Dj 
5: produced far enough. -- 
have you two Triangles having one common Bal 

Multiply this Baſe by half the Sum of the Perpend: 
cularsz the Product is the Content of the Trapeziun 
Or ſet 2 to the Baſe ; againſt the dum of the Verpe: 
diculars is the Content. | 

Thete is a Trapezium much uſed by the beſt Sul 
veyors of Land, who, when they meaſure againit 
crooked limit, (be it Hedge, Ditch or River) care 
their Chain ſtrait from mark to n:ark ; and taking Per: 
pendiculars from the Chain to the bents, nooks Me 
windings of the limit, deſcribe Trapezia's in thei 
— have each two parallel ſides, and two rig 

gles. 
Ie Content is found, by multiplying half th 
ſum of the parallel ſides (being the perpendiculars,) H 
the neareſt diſtance between them, being the inte: 
cepted part of the ſaid Chain- line; Ihe Product i 
the Content. 

So is meaſured any Trapezium, which hath tue 
parallel ſides, though the Angles be not right: But 
_ * fide muſt be tine, haart __ 

of neareſt, diſtance mu erpendicular to 
parallel ſides. 9 10 


l ' [ 
FR 
Thus may the Rhombus a1d Rhomboid be mea- 
ured, and infinite others neither æquilateral nor @= 
uiangular. ' 
Sect. . Any Regular Figure. 


Whoſe ſides being equal, the Angles are alſo equal. 
ſultiply half e 6 of the ſides by the perpendicular 
«fall from the Center ts one of the ſides. 

Example. A Table hath 6 ſides: each fide 2 f. the 
erpendicular 1.73 f. Set 1 to 1.73 ; _ 6.15 


0.4 f. 


Sect. 6. The Circle, and hi Parts. 


1. The Superficial Content hereof is beſt found 
hop. 15, Pars III. It is alſo found by multiplying 
ie Circumference by the Semi- diameter: 
2. For the Seni cd Multiply halt che Arch- 
ie. by the Semi- diameter. 
3. The Sector, which is on 52 contained be. | 
een two Semi-diameters | Arch. line, is allo h 
eaſured the ſame way. 
4. If a ſtrait line be drawn through! a. Circle; tot 
rough the Center ; it divides the Circle into two 
ments. The meaſure of the leſs is thus. Meaſure. 
Sector, whereof the Segment is a part; then ſub; 
ct the Content of the Triangular part - The re. 
ainer is the Content of the Segment. But in the 
eater Segment, the Content of che included: Trian- 
e muſt be added. 
5. Having the Chord (viz, the trait line 1 
entioned) of a Segment, and the part of the Diam 
tercepted between the Chord and the Arch; to find 
te whole Diameter. 
As the. intercepted part of the Diam. fo half the 
ord; ſo the ſaid half Chord to the other part of the 
am. Add them and you have the whole. 
6: The e Circumference are 157 And 22. 
t 7 to 22.5 againſt-any Diam. is his Circumferenot. 
rt 22 t againſt any A e i5 bis Diarneer, 

35 Fe 


(86) 
Or having ſet 7 to 223 rgxinſt the Circumf. on the 
ſecond is the Diam. on the firſt. 


Sect. 7. To feluck the aforeſaid Figures to Pls? 


Some of them, is the Triangle, long Square, C. 
are reduced ; 91 ſhewn in the meaſure of Timber of 


ſuch Baſes : The other, as alſo any irregular Figur 
thus : Firſt, find the ſuperficial Content: Then le 
the Sq. line to his Squares, as is before taught, againſ 
the ſuperficial Content on the Line of Numbers 15 the 
ſide of the ſquare. a nov 

PROP Af — 

Diviſon, wherein the Diviſor is the firſt Number. 
By. 1. If 32 Bricks pave 1 ſq. yard; kow m 
yards will 4. Bricks pave ? Set 32 to 500, or to: 
aainſt the other is 25. 6 yards. 

N. 2. If 25 Trees coſt x1 1 what doth 1 T 
colt > Set 25 to 21 being „ gainſt x is o. 84 
whereof the 8 is i6 füllte, and the 4 is SOL + — 
Will aftei ſee. * 

Vu. 3 . The Content 6f a Reftangleor long Squad . 
B25 being Aided on fide; (whether the lo 
1 E The . © he Suppole - 1 
8 24 in Front, how many deep do the 
Rand > Set 24 to 144; againſt 1 is 6. 


PROP. III. 


(57 
N. 1. A Plank is 36 + f. kw: 18 28 inches beoad's 
© _ 2 1 to 18, being 
areſt 3 againſt 36 7 is 5 


E. . A Board i eth, 26 in. broad: ſet 12 
14 againſt 26.is 30 


gu. 3. A Fa of Cl i +2 £ 100g: 7.6in broad: 
A againſt 2 ; 15 1.42 f. which 42 is al- 
101T an X 


Set. 2. Sawyers Auer. | 


They account 120 to the hundred: If you would 
now the Content of a ſtock of Plank or Board' in ſuch 
lealure; having found the r of one Plank or 

1 by the Seffion aforegoing ; ſet 120 (repreſented 
> 25) 0 fatd Content, or to the Number of 
arfes or Cuts, (which are always leſs by one than 
Wh Number of whole Boards in the ſtock) againſt the 


her are the Sawyers hundreds; which will fall in 


e ſecond length, Seer e notoce han ee | 
WM the ſtock. The Tenths are each of them 12 foot. 
"Hh Examp. Admit there were 22 Boards in the ſtock 
dentioned. Qu. 2. of the aforegoing Section; the Con- 
x of oneBoard is 30 3: Let 12 to 21 the Number of | 
nes; againſt 30 + is 5.31 near: 
Which is 5 hundred and 7f. For every tenth being 
$15 ſaid 12 foot: If you ſet 10 to 123 againſt 31 1s 
„ and more. 


Sect. 3. Glaſs. 
lt is moſt convenient in Glaſs to meaſure the length 


$ well as breadth in inches i yet the Content being 


ured in feet, 144 (repreſented by . 44) is your 
Number: and the Content, if a wi foot or 


| love, in the facond Is , as.next before. 


Examp. e is 31 + in. lang: $.: broad : 
317 ö 1.86 f. 


Panes: me ah: dad 3, againſt 7 
5 ; Set. 4. 


. 30] 


| - Seft..4. By theTard. - 


In the following Queſtions both length and bread 
are to be meaſured in foot meaſure, If the Content 
required. in yards, ꝙ is the firſt Number ; there he 
8 lq. feet in a ſq. yard. So they mealure Painting, 
ving, Plaiſtering, Wainſcot, &. | 
Examp. A length is 24 f. the breadth 10 f: ſetyt 
10 + 3, againſt 2.4 18-28. yards. C 


Sect. 3. By the. Square of 10 Foot; As in Tiling 
tlooring &c.. £5 

Here 100 is the firſt Number. A Roof is 4 1 f. Joy 

and the Sparr 20 + f. Set 100 to 41 ;. againſt 20 ; 

8.4 Squares. > 1» 

Sect. 6. By the Sg. Rod at 16 f. 10 the Rad, Mt 

| 4 in Brick-Walls. 

Here 272 4 (being the ſquare of 16 is- the fi 

Number: Alſo 272, being cut on theſe Rules, m 

ſerve 71 1 errour. Al is 110 

long: 9 2 1; let272 to 110; againſt 9 ;-15 34 

Rol in the ſecond length. If. you would have a may 
at 324 the ſquare of 18.: ſer 18 to 10; againſt 186 

the ſecond mark. the point. 2005 


Sect. 7. By the Acre. 


In Land- meaſure 160 ſq. Perches, Poles, or It 
(commonly at 16 ＋ f. in ſome places 18 f. to the po 
make an Acre: Therefore 160 (repreſented by 16 
the firſt Number The parts are 40 Pole to the R 
or quarter: 80 to 2 Roods: 120 to three. 
lengihs and breadths are meaſured in Poles. © 

Exam: 1. A-length is 35 Perches: the breadth 1; 
ſet 160 to 19; againſt 35 is 4.15 Acres. 

Examp. 2 A l riangular piece of Land hath the m; 
24 Poles ; the Perpendicular 16; ſet 160 to the 


% 
y, 


(59) 


inſt 12 (lf the Baſe) i ae el. Or ſet 
oto the Baſe 24 3 Wut the perpend. 16 ; is 1.24 
lore. | 


PROP. IV. 


— os was; 
ere Wi is 
firſt Number, which you may ſet to either of 


other. 
xanp. It ſeems 272 + . make a Rod of Brick wall 


/ at *. Brick thickne(s. If it be thicker, fewer feet 
era Rod: If thinner, then more, at an Inverſe 


portion. 
it be demanded how many EE 


ple) at two brick thickneſs: 

&t (which goeth with the queſtion) to 1 

uſt 272 4 is about 204. vit. 204. 38 f. a6 br 

other thickneſs: which may be marked for firſt 
bers thus: ſee 2 7 to any thickneſs ; agaiaſt 
7th fond g 2 


PROP. 
3 


3 fractions L mean Decimals. A 8 Rule for 

s: ſet 10, or 100 to the Numder of parts (that 
the whole) in the queſtion ; againſt every D. ci- 
bits own ſhare or portion of the laid parts. 


Sect. 1. Of a Pound ſterling. 
* figure after the prick in any Decimil of a 
Na, is ſo many two ſhillin ; double it therefore, 
joukave che ſhillings an ering 5 in the next 
ö one ſhilling, Thoſe being x Abe let 100 
4; againſt the remaining Decimal are the pence. If 
be not 5 in the ſecond place, having ſet — 
n the other is the pence; the farchings being very 
e dimated on the Rule. 
uunp. In. sds be che Decimal: The 555 12 «(and 
ſe next. 8, is 1 f. Set 100 to 24; againſt 38 the re- 
ing Decimal is 9 4: ns 54, Or 


—— EE — Iz —— — 
. 


. with the Caution in the like caſe before given. 
remaining 13 account 12 farthings or 3 4. lo they! 


* 
43 — — «% ˖ a —— — - 
* 


10 to 160 


whole is the Number of parts required. Or ſet 


483 againſt 518 34, or 8 d. 2f. 


(60) 

Or without the Rule thus: Having taken ow | 
ſhulings as above; if the remaining Decimal ern 
not 30, account them farthings, abating one. fit 
ceed 30, take 25 out of it, which is 6d. and the 
mainer account farthings, abating one. 

Note, That the Decimal is ſuppoſed of three yl 
at leaſt : If it be bur of two; ſuppoſe a Cypher fort 
third; and if there be more, you may neglect the 


* 
| 


R 


So taking .z5 out of .38, (in the Example above) 


ls 3 . | 
At 305. the Rod what are 28 Cents: Set 100 to 
againſt 28 is 8.4, vi. 8 5. and 4 tenths : Set 10 to1 
againſt 4 is 444: .mall8s. 4d. 3 f. q 
Secect. 3. Of an Acro. ä 

How many Perches are 15 Cents of an Acre? 

; againſt 15 are Perches. More 

ampſes are needles, 


Sect. 4. Vulgar Frations into known parts, . 
Set the Denominator. being the lower, to his . 
merator ; againſt the Number of known parts in 


Denominator to the Number of parts; againſt 
Numerator is his portion of the ſaid parts. 
How many farthings are 5 of a ſhilling? Set 


Sect. 5. Vulgar Fraftions into Decimali. 
Set the Denominator to his Namerator ; aft 
100 is the Decimal required. What Decimal of 4 Wer 
is ,z0T 7 inches: Set 12 to 7 againſt roo 15.581 
enough, or .583.. 3 
The atoregoing Examples being well underſt 
it will not be difficult to apply the double Scal 
any othen ſubject. COLE! 


1 (61 + 


3 


The ART of 
Fracrieal MeasurinG 
Eaſily Perform d. c. = 


ms 7g 


ET TL 
The Diagonal Scale. (Fig. III. | 


conſiſteth of 21 Equidiſtant Parallel Lines tho- 
rough the length of the Scale: and of Tranſverſe 
leis at a quarter of an inch diſtance one from the 
r: with 5 Diagonals thorough the uppermoſt In- 
In the Parallel of 10 there is a Cypher at eve- 

ranſyerfe, This row of Cyphers divides the whole 
_ two Scales, having one Diagonal Integer o- 


tis fitted chiefly to. Gumer's Chain, which is ac- 
nted the beſt for ſurveying of Land; and is of 16 

hes in the Inch. | | 
the — of Tens in the Links be o, 2, 4. E, or 8; 
gt four whereof are ſet againſt their reſpective 
a onals) uſe the firſt or left hand Scale. But if 
place of Tens be t, 3, 5,7,0r 93 we the ſecond or 
hand Scale. For that Diagonal, which is 20 
Example) in the firſt, is 30 in the ſecond; that 
© is 40 in the firſt, is 30 in the ſecond, &. 


4 TT" —_—_ 2 — - — 
- 8 — — = _ = BY : . 
1 
© % 
* ie n. 3 
: "= 
1 
P 
« 


——ů ww 


* —— ” 
— 
— * Afi eds nd 


make 792 inches. It hath 100 links; ſo each li 


mas two; that 


(62) 
Exam. 1. Let 10 Chains and 46 Links be req 
from the Scale : ſet one foot of the Compaſſes d 
long Parallel or Link line, — 7 s in theh 


Chain-line or Tranſverſe, a and ex 
2 other to the Diagonal 40, in the ſald Link 
Ot 6. | . 


2. But to takeoff 10 Chains and 56 Links : {WM 
foot on the Link-line of 6 in the ſaid tenth Chain} 
and ſecond Scale: and extend the other to the 
Diagonal in the ſaid Link- line of 6 ; fo have you 

3. So having a Line on your Plot; to know 
many Chains and Links it is : Take it with your 
paſſes, and carry it parallel to the Link-lines : one 
in one of the Chain-lines, and the other thorough 
Diagonal Integer, till it falls on one of the — 
And according as it falls in the firſt or ſecond $ 
ſo account the Tens of your Links. ** 

The Scale may be made to 20 in the Inch; ( 
commonly to 12, and ſet on the other fide) y 
maſt needs. exceed any plain Scale of that dime 


for. exactneſs. | 
= Se. 2. Gunter s Chain. | 
Ie is 4 perches long at 16 1 f. to the perch; 


92 in. - 5 
g Thoſe Chains Mr. Warner ſells, are diſtingil# 
with pieces of Braſs at every tenth link; which pl 
contain ſo. many corners or 125 as they ſignifie 

links from either end of the Chain. As tiki 
Brals at 10 links has one tippet or point; that at: 
at 30, 3; that at 40, 4; and the 1 
again from the other end, but at 30 in the middle, 
large round piece of Braſs, and at 25, from each 
two Qurtain Rings together. By the help of! 
I 9 3 * IAA far 11 

n the old way of Rings you will ſpe 


(63) YM 
Although the Chain be divided i into 4 A 
e two double Rings, and the lis e 2 ia 
e middle, {o that it may be a rplicd to the Meaſure 
any — * the Fole; 1 in. pe lengths in 
ing, we take notice only of Chains and Ligks, 
8 our ſelves with perches perches till we call up 
ntent. 
To multiply a length, and ka meafufed with 
s Chain, Reduce chem into Links, which js no wore 
| ble than to ſet the Links at the right hand cf the 
ans; or if there be no Links, to — two Cyphers 
re: So 4 Chains and 32 Links are * and 
ains are 700 Links. 


bump,” T Tin * * 7 29 0 pe 
ins and 82 Lin g 0 WM. #1 


ans and 21 Links; * N 

is 1.86322, weed the © 
one Acre. 

* o un TD 

ſo r3 Chains and 42 ; Links A 229 
3 Chains and 70 Links: 2 1543 
Product is 1 1.67 5%, where: — 

11 is eleven Acres,” Thbhbe 2 
mals are reduced to Roods 2 
Perches as followeth. 4:4 $41.84 #7540 


518 Ta reduce the Decimal Links of G. 
Chain into les. 

a Acre is 160 _ Perches, as hath been ad 
ll to 100,000 re Links of this Chaitt ; whith 

i: divided by Wy aher Quotient 625" is "the ſh. 
5 of one· Perch or Pole. This as it is the Dect- 
of an Acre, ought to Es thus .o0825 3 
„ | 28 


— — 


TE "ES — 


5 9 * 
** 
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$2.1 vo. Nlue, as hat been 


but three, here qugnet betwry Log: If they bei 
two 4 111 


of five. Alſo you ſee how 


alſo all other, viz. with be 
a, -p for Cy pk or G mr de Lale 


parts of an Acre are firſt 4 Roods ; whereſ 
* is your firſt yy tt, N Andithere being 40 Pol: 


a Rood, 40 is your 
7 ener r Decimal b 169 | 


Or if you multi 
Leures remaining to the - i hand after 
be cut off, are Perches immediately... - 
But where the Content is not exacted to half az 
we uſually take this ſhorter courſe without pref 


It is evident, that if the places of the Decimal 


multipl the firſt figure N If five, multiply 

h, ſet the Product 
place re nee then add toge 
the firſt or two gf poems (reſpeRively) of the On 
mal and Product fo adding alſo a Unit for 
s that ſhall be in the figures of the next 1 re 
Sum is the Number of Poles in the Decimal. 

See here two Examples ; 

—— the ache: Ex. I. Linke 


the Produdts, are placed and Poler 
added. 


In the firſt there is once &, Ex. 2. Links, 
in the lecond twice 6 in the 


21 
19. 5 


figures of the next P Pole 
which 1 in the firſt and 2 in 
r The two plac y 
are n en din ra 
the fixth part of a Pole. ins; 
The reaſon of this Mr. Wingo 
zhoſe . Arithmetick I fl roles, Me. wig t Pi 


Mr. Atwell, as you may ſee in his Book of Sury — 


Printed Anno 166 2, which 1 value beyond moſt} 
of that Subject 3 it oo 


oft 
Log 


. (G7) 
m dious, leaves to the fearch of the curious. Take 
here. | , | , 8 a 
. If 100 (which are ſo many thouſand Sq. Links 
olWing an Acre) require 60 to be added to it, to make 
160 Poles, being alſoan Acre; what ſhall any other 
o, Wnber of thouſands of ſq. Links require to be added 
et, to turn it into Poles? © CA a ee 
:. To multiply a Number by 6, and divide the Pro- 
a by 10, gives the fame Quotient which you have 
multiplying the fame Number by 60, and dividing 
product by roo. © [Feu 
mil. Setting the Product a place back to the right 
e Md, both divides by ro, and feats it for Addition. 


dect. 4. 4 Ready and Exact way bythe Rule, 


eon the double Scale, ſet 100 to 16; againſt the 
V are the Poles anſwering. Neglect the two laſt 
Ce, res, as is ſaid. 

If the Decimal be 60, ooo or more, take 5 out of 
firſt figure, accounting for it 2 Roods, and find 
Poles anſwering the Remaifer : Let the Decimal 


82511: Ded ng 5, the Remainer is 32311. 
inſt . 


100 to 163 aga 25 is 52 : viz. 1 Rood and 
Pole : fo the Decimal'is 5 7. oy, 


11M 5. Having the three fides of a right Line Triangle; 
3 To find the Superficial Content. "RY 


hdd the three ſides together: from half the Sum 

nt each fide ſeverally, ſo you have three Re- 

ns; Multiply theſe three Remains and the half Sum 

8 12 that is, the firſt Remain by the ſecond, 

| alt Produtt by the third, and this F roduct by the 

re Sum: The Square Root of this laſt Product is the 
of Werficial Content. | 


not loſt eaſily and ſpeedily by the Logs. thus : Add 


Logs of the three Remains- and the half Sum to- 
G 2 | gether : 


21.5 — — — — — 


. 
, ] ... ¶ . ¼— —ͤ 1A - — — 1 — 
= ip — » 


o 
" 
- 
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| arr Half de Sum is the Log. of cbe Sy 
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Content. 
Exemp. Let the fides be 1050, 8549774: kk 
ee Re- ge 


mains 289, bs, 565; The _ 1339 ( 
Content is 3 Ac 1 Rood, 
and 1 Perch near. This Is the 
moſt certain way of | 
Lind, where the Tria & 5.41. 134006 
can de meaſured in the Field, . 3.256% - 5.41 
which otherwiſe are firſt plot- _350_ 4, r. f. 
iced, and then caſt up by the 41 —_— 
been ſhewn. 


FF 
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116 
460g 
6857 
#520 
©2354 
= 
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ÞLALLING 


Exp, * 


2 5 of 8 a Sa 
In layin ing down. ..; 222 wit , the help of the 


105 — Sine s, or * 7 of th 72 HR tbe = 
or Lo * applied to the putting the 
A Honr- prin large Plains. | 1 Buy 


— 


NE wolf combat tals tp nat 
that of 100 parts in 
e ſpaces between the long Parallels divided each into 
parts; They are Milleſms or Thouſand parts, 
ich are the. leaſt that can be. taken off the Scale. 
y are common'y made a. foot long; and: have on 
m ten Inches beſides the Diagonal one, diftinguiſh-. 


G 3 46 2 


- 
— 


a 


_ ” — ft, > — = - = . 
* * 

LO CY I, - * + ww : - 

—  — — — — As * 44 
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Alſo account the Radius or Sine of 90%00". to þ 


” 150000; fo the firſt fgure of an tHe Stner d0 
that of 5.44 CR gs That, anda: 
it to the Sine of 09.34”. Decimals of the firſt Rate 


That, and all the re Fuer t the Sines of the thy 
firſt Minutes of the ſecond; — thoſe of the faid ti 


of the third. 
The general Rule n, 
As the Semi- radius. — Sine of 30% oo, 5.0800 
To the Semi- diamet _ == 
So the Natural Sine of "I half Arch 1 
Io the Chord of the whole. | 
Multiply the Sine of the half Arch and the Sem d hat 
and prick off the Decimal in the Product: Then f 
the On. by 5. : Double "th ſaid Hon 
prick off one figure eto t ve I 
the Chord. 4 o 7 
Examp. For the Chord of Wy oo. 'to a Semi- di 
of 12 Inches. The Sine of 200.000. vix. 3.4202 m 


tiplied by 12, the Product is 41.0424: This doubl 


and one place more ptick'd' off, is 8. 20848, or 8 | 
ches and 208 parts: which may be taken off the 
r The two lab figures may 
ag | 

If your Semi- diam. be not Limited, it is done will 
far leſs trouble: For if yon take 5 for yon Semi- dis 
the Sine of the half Aueh i is the Chord, 7 If that be to. 


little, Mu'tiply 5 by any- Number; and: by the. fan 


multiply the Sine of the half Arch: The Prodult 
the Chord. Bray For. the Chord of the ſaid 4004 
ta a.Semi-diam; ot. 3a" inches, that 51 wo times 
multiply the ſaid:Sineof 209. 0. A 6: 
Naduct 205 2.42-15 the Chord: he laſt Mora f 
be neglecled. ä 

Nate, That although ou take. only three places 


Veeimals, rom the Scale i in. Multiplication. ff 


tm it is beſt to take four. 


| 


. : 


"4 - 1 4 ” * 
4 * 
4 T4 : 
© & 
G - 
4% 


> : 
* N 
oh yh 


r che Minutes of the Arch, whofe'Chord you ſeeks; 
ad, add half of the difference of the Sines of the 

o Minutes, between which the half Arch falls, tec 
Sine of the lefs Minute The half difference ou 
n find by view, without writing. | 
af you have not the natural Sines, you may find 
y ſeeking the Log Sines in the Table of Log. 
Intural Numbers: coreſpondenr Number is the 
oo Maral Sine, wichrthis direction: If the Index of your 
g Sine be 9, the firſt figure is an Integer; If 9, 
nthe Number is a Decimal of the firſt rate: If 7, 
Hof the ſecond, &r. which is eaſiſy remembred. 


CAP. Il 


efions inthe Ie of the Tables of Logs. of Sines Tum 
ents, and Natural Numbers, in order to tie pi ng 
ncbe Hours lines; ami ſetting, up. the ſtyle in the mo 


ſhe Log. of the Radius, viz. the Sine of go or 
g of 45% is 10.00000, Therefore to add the Ra- 
to a Log. Sine or Tang. (for only ſuch are here 
nt, though called barely Sines or Tangents) is to 
Nethe Index of it Ten more than it is: To duct 
e bete che Radius, is to make the Index” Ten ler 
˖ WI t n 2 

In the Canons or Rules following, il thefirſ be 
Radius, add the Logs: of the ſerond and third; 
dem, (a Radius deducted) or neareſt to it, found? 
. Tables, gives the Sine, Tang. or Number 


nt | 
f the ſecond or third be the Radius, add them 
ther : Out of the Sum deduct᷑ the firſt; the Remain 
careſt to it gives the fourth. Or rather, add the 
compl of the firſt to that of the other two which 
dt the Radius: The Sum of both gives the fourth- © 
te, That the Tang, Compl. or Cotang is the Ar: 
pl. off the” Tangent, omitting the ahr; ana is 
always 


5 


k * 
Ulli 


en | 
his 
-di 


, Mil 


G 1 8 7 þ. 
— 1 ; — 
— —— r 


t:re ordered. 


hole of the Table you uſe; and holding it under 


2 


write 91: near gr. 10, Write 100: and ſo the rel 
order, as far as you think you may have occaſion, 


(0 
always in the fame rank with the Tang. in the o 
Column, or in the other Page, according as the 


3. If none of the three be the Radius, add the 
Compl. of the firſt to the other two : . The Sum of 
three gives the fourth. + „ 4066 ee 
4 lf there be many proportions to be wroug 
and the firſt and ſecond, or the firſt and third (wh 
in this caſe account the ſecond.) hold always the fan 
If the firſt be the Radius, write the ſecond in a 
of paper at the top near the edge; the figures 


third Numbers in the Table, add them in a Colu 
in another paper. 
5. If the ſecond or third be the Radius, write 


Ar. Compl. of the firſt, and ule it in every reſpect . 


before. 

6. If none of the three be the Radius, write 
difference of the firſt and ſecond ſo; and holding i 
the other, add, if the firſt were the leſs ; but dei 
if the ſecond were the leſs. Or if you bad rather 
write the Ar. Compl. of the difference, and add it. 
7. If the ſecond and third hold the ſame, write 
Sum of themat the bottom of a piece of paper near 
1 j 2nd holding it over the firſt Numbers in 
Table, deduct the ſaid firſt Numbers, 2 

There are elſo proportions where the Numbers 
figurate; whereof here followeth an Example in 
ingthe Hour and Azimuth. | 

But whereas in theſe there are ſometimes Side 
les above 900. ſo that the Complement to t 
be uſed. in their ſtead; I adviſe you (for ff: 
that trouble). to write the. degrees above 90 on theF®- 
of the Table, in the left hand column or page, neuf 
printed degrees; As, near gr. o, write 90: near . 


ways obſerving, that ycu uſe the Minutes under 


(71) f "vi 
ritten Degrees; but the Sines themſelves take in 


ther column or in the other page, being the Com- 
= 5 of theſe. So If you — uſe the Sine of 910. 


in Gellibrand's Tables, ſeek the 20'. under gt. 13 
take the Sine againſt it in the right hand page, vi- 
s, the Sine of 88 4, as allo of 92% 20. 


y= þ car mm 
ing the Latitude of the Place, the Declination and Alti- 
tude of the Sun, to find the Hour and Aimuib. 


the Triangle 2 PS 
preſenting the Ze» _ 
or point over head Ry 
Pole, and Sun. The t. pigs 
3 
| t. 2 TY 
Wl. ofthe Alt. 8S P S 101'20 
liſtance of the dunn 
the Pole, which in the Summer half year 
pl. of the Declination, but in the Winter half 


2 


85 
TP 
is the 


_ s his Declination with 90 degrees added. Alo 


angle at P is the hour, that at Z the Azimuth. 


ine the fides be as in the Example, 75 

ben Ide hour inquired. Add the ſides: 8 

in z balf the Sum take the fide oppo- b 
othe inquired Angle, and note the _ #755 


> 37-40» 
> the Ar. Compl. of the Sines of S. 214.15 
ſdes comprehending the inquired H. S. 107.07 
le, add the Sines of the half Sum,  _ 75:15 | 
if the difference: Half the Sum is Dif. 31.52 I 
ſine or Sine Compl. of half the inquired Angle, 


The 


| (7) ae 

The ha'f Sum of the Sines , vi © 25 
9:96268 you wi will find to be the Sine Wool 
of 669. 35 whoſe Compl. 23% 25. 9.9% 
doubled is 46. 5%. This turned into 94722 
time is hours and 7 minutes from 97 
Noon; ' that is, 7 minutes before 9 or 9.96 


Nos That 15 en make an hour, and 115 
of a degree 1 min. of time. 

For che Azimuth in this Example : H. 10) 
the half Sum is the fame; but another | 107, 
fide being deducted, there is or ag D. 6 
difference. | "x 


2 Har the Sum of the sines, .v Iv, 
9.60290 is the Sine of 209. 37'. 2 | 
Compl. 669. 23'. doubled is 1329. 46, 
whuch is the Azimuth from ha North 
2 of the Meridian. Out of which 


_—_ 90z = 3 is 429, 46". , 
and (6 many degrees the Sun was paſt 
=. the Eaſt point, or ſhort of the Weſt, 
8 A be time of that Obſervation. | ; 


[ 73 5 
1 10 CAP. * | 20 1 85 2 3 
To fu the 1 Didlinarionof 4 Plain 5 
Norder to 1 take this Table Alt. 
| of the Refraction of the Sun in mi- Degy 
xs, corrected by the Parallax, as far 0 31 


„. alt. The uſe is, Take the mi- | 
53painſt the degrees, each out of his 2 17 


107+(tive, degree, ſo have you his Alt. 3 14 
101 from Refraction. Alſo. it is not u- 4 12 
eo make any Obſeryation in this 5 11 


bay Ten, or before Two of the 6 10 


* a Board that hath a ſtrait 
On a Center in a Diam. parallel to 3 
ode, and a bout half an inch or more 26,” 
9.98 i deſcribe a Semi circle. Divide 11] 
o two Quadrants ; each Quadrant 12 
9.20 90, and ſubdivide it as you think 134 
9.6088 Number it with 10, 20, 30, Ce. 14 
Nn each end of the Diam to 90. Allo 15 
ay be convenient to number the de- 16 ͤ 
s on either fide of 90 double; that <2 41 
it 80, ſet 100; at 70, 110, Cc. The ,, 

BY emi- i c may ng ve FIR 1 

. Apply the ſtrait ſide to t ſo as upers 
thereof may be exactly horizontal or level. Hang & 
ired with a Plummet ſo as it may caſta ſhadow on A | 
centre; when the ſhadow is on the Centre marie 
bi degree cut by it in the ſemi-circle: At the ſame” 
e let 3 take the. Altitude of the Sun * 
garant or other Inſtrument. 

Having found how many degrees the Sun ic hore | 
or paſt the Eaſt or Weſt point, ſet off that 

ch is on the Plane backward or forward reſj re- <> 
rom ha Gegrer cut Þy the ſhadow, or point; * 6 | 


421} 


N TNS” 


1 4 
Ss 4 - 
* f 4 * 
5 * . 
4 , 
* — — ee ee — 


© 


2 that is on the Plane. 


Board, it may be more convenient (at leaſt for ole 
br / rage) to have one ſo divided upon ſtiff paper,or | 
| * t de 


Centre of your femi-circle in the point of interſ{ed 
--, Of the line of ſhadow with the parallel line on 


diameter be drawnand divided as above. Letat 


(74) 
intercepted between the Diam. and the 
point are the degrees of the Declination of the p 

which is either Eaſt or Weſt, according to the 


F. It may be convenient in ſome caſes to ſet of i 
South point from the degree cut by the ſhadowW#' 
the Compl. of the Azimuth to 180: Then 90 te 
Nate. That jnftead of the ſemi- circle divided o 


royal, for then any Board, g: 
a Line drawn near and parallel to that ſide, being 
plied to the Wall as above, you may direct the 
dow any where toward the middle of the ſaid i 
fide -+ And at the time of obſervation of the Mt. 9 


Sun, make two pricks in the line of ſhadow, ther 


Aiſtant from the other as far as conveniently youll" 


Then taking the Board from the Wall, joyn the 
points in a line drawn at full length, and apph 


Board, and the Diam. exa Aly on the ſaid parallel | 
fs the line of ſhadow will fhew the degree to bet 
in every reſpect as in Paragr. 4. of this Chapter, 
may take two or more Obſervations, but then be et 


ful to apply the Azimuth each time to his proper I fo 
. greeia the ſemi circle. Hef en bo 
r Otherwiſe, whe” 7 


Upon a Board of about 8 inches broad, en 
plained. let a ſemi-circle of about ſeven. inches | 


Index about an Inch broad be fitted to turn upon? 
in the Centre, having a paint in the middle of thee 
which may move round juſt by the Diviſions 0 
mongſt them. | 0 p 


© 
* 


Sole for a ſmall thread or 


(.75 ) 
lem RA, tie N, 


ts foi A 10 5 two in- A — 
« at the leaſt. — 
From the point let à Fi- 

tal line be drawri thordugh = 

Centre, aid near the point 

the laid Lite, let there be 


ſtring, hollowed under- 
* the knot of the laid | | 


Fx anther de Rite to this. * 
bout hes long, an : 


breadth of the HY 

ht angle, a little behind ** Centre, Sik? Screivs 

ordinary Sht is tel to the Index of a plain 

Ie. 

lacing it on the Cement, and the poitidiat 85 af- 

: point in the top, which muſt be equidiſtant from 
er end of che Diam: or from any two points thete- 

A <quidiſtant from the Centre. Through this point 

a hole, and through i it draw a teducial line down 

met the. other line: 


Met this Rule have 4 notch 1 ih de heart the” bot⸗ 


for a Plummet to be hung from the top, r 
Board may be placed Horizontal: 

wan s ith — 5 A both the holes and the Board 
g ſo placed, turn the Index tꝭ t San, erfÞ che 


exit 7 firing fill iuro the fiductaꝭ hne of beth 


: aud the dy EI Wer: coo 


(76) 


/ C Ap. V. 
pe in. the Sunhah whenbe i due Ee 


err | 
o the Sine of the e ee 1 
PRE. Sine of 23.30 _ * 
Fe us 5 
To the Sine of the Alt. sf ee oo 
4 1 nv Lat. of 520. 200%. and Decl. 235 30. 


oo. 5% 
* Ando foray enn ler and Decl. If' it be | 
diy, and you wait till the Sun cometh ts 
Alt. Alt. the degve cut by the ſhadow be n 


point. 
| CAP. VL 
«apt The Declination of the Sun. 


| TheSun's place in degrees and minutes for V 
at Noon is in 14 Ephemerides, and in ſome Alma 
„ whence his r bis Dec the 
| Equi la int being ne Declinati 
- found by this Gon. | 
Asthe Radius. 


To the Sine of the Suns greateſt Decl. 23% 3 
So the mmm enen oer 
ail point. 18 
ri 


= To the Sine of his Declination. 
Baut in cafe thoſe ſhou'd be wanting, I have 

joyned Tables of his Declin. for every day at 
| | for four years together, with the years over the 
1 they are in Sir Jona Moor's new fyſtem of the 
| | maticks, which will hold for ſome years forward. 
! 
; 


for their further continuance I have adjoyned a; 
11 of Seconds, taken out of Mr. Wright's Corred 
ar Errors in Navigation by the help of which t 
| een W Tor ny Ja SO | 


a 9 
9 a5 4 


* 


wo 


1 9h) 


CA p. vll. g ö 

Fo find the Aſcenſional Difference , A tral of the 4 
Suns Rifng or. Faxing from Six. 5 ea 00 

the Cotang- of e mort 23 lle 72 

Lat. Cotang.of $2.20 #.Compl. pier 
o the Tang. of Toy, "97: th 9.63830 
uns Decl. 4 . 
0, Wo the Radius Sine 34 9.75071 


the Sine of the Aſcenſio Dif 
$0 in the Lat. of 5 20. 200. and greateſt Declination, 
Aſcenfional difference is 3 4. 170. which in time is 
179, wherefore the earlieſt Hour- line is that of a 
ner before 4 ; and the lateſt a quarter after 8, which 
t to be on the Dials of that Lat. except they be 

Horizontal 


PT PUN or OY as ſome 
are, k 5 


C Ab. VIII. 
The Hg *. 


; the Radius | | u 
| To the-Sine of the lat. hs af 
z che Tang. of the Hour in teriblefollowing, * 

Wo the Tang. of the Arches of the Hour-line tom 
the Meridian, 
ite the Sine of the Lititude, as is before directed; 
holding it under the Tangents of the hours, ad 
nin a Column againſt their own hours. Seek them 
neareſt among the angents; the Degrees and 
es anſwering are the ſaid Arches or Arks of the 
et; whichſet down in another Column, e | 
if his own Tang. - 
Nr a line on che Plane für ch Meridian or h 
„ and the Subſtylar : In it chooſe a Centre; cu 
which deſcribe an occult Circle; in Which get off 
aid Arks of the Plane from the Meridiaii on either 
which may N line of Chords, Xs. 


— — — — —— - 
— 


(78). 


Frotractor, (theſe Dials being 
for the moſt part fingl! 


by « bebe de T. lagonsl 
Lines . 
— the Centes through theſe f 


points ſhall be the hour-lines. 
4 11 


— 


The Style muſt be put up 
Km the Cestre ever the Meri- 
dian at an angle equal to the 
Lat. of the place. 4 

p Theſe are common _ 
in Braſs, and the 1s a 
Braſs plate; which being of 
a- confi derable chickneß the 


Sch on the hours next it, 
So the Dial * in two parts 
ſeparated b a ſpace equal to 
the thicknels, of the Style, But 
note that the —.— is caſt 
upon the continued lines be- 
fore and after 6, from the op- 
poſite edge of the Style, where- 
he Dis Blew 
Mi. | Ing ae. 
14 ſuppoſed to be made upon 
1 Board or Luan with Lead 
| and Oyl, and to be fixedafter | - 
they are made. Un $3v's. 5 
round Iron rod. 


L 
. 


2 


the H 
IL 


rem 


4 U 
the 


5 [0 


9 


1 [ 


| 
| 


(79) 


t is beſt to prime them on both ſides together, Ker 
o hang them ſo as a ſmall Gale may turn the ſides ſuc- 
lively to the Sun, otherwiſe they may bedrawn from 
: Array to which they ought to 1 e Nun 


8 N An a 
the Eft and Weſt Dial. 


There is no difference in the making of theſe two. 
he Hour-· line of 6 is the Subſtylar; which muſt crols 
te AEquinodtial-line of the Plane at right angles. 

This Line muſt be drawa. at full length; and the 

om be an Qblong rather than a 

uare 

The Hour-points may be prickt in the ZEquinoGiiat 5 

e from the Natural Tangents of the Hours in the 
able, taken from a Diagonal Scale, on either fide 
om 6, vi. onthe upper fide according to the Aſcen- 
cal difference: On the lower fide to 11. or l. They 

ſeldom put on further, for the greaz diſtance of the 


er quarters, and 12 cannot be put on. * 
Wt the Natural Tangents be wanting, they * 


und in the Table of Log. 5 yoo is is before 


d for the Nat. Sines. 

The Style muſt be parällel to the Subſtyl. The 

ht, in this caſe, as the Tang. of 45, vig. 10, which 

alſo the diſtance of 9 and 3 from the Subſtyl. The 

t lines are all parallel to the hour of 6. and io to 
wo ; the /Equinodtial- line cutting them al. 

mi 

Imi Line miſt be croſſed ſomewhere 

. 


e = angle equal to the 3 7 

a n or P it —— 
the Zenith, fram whence * Æquinoctial is ins 
nt according to't 2 ) by meins whereof the 
quinoctial- line of the Plane wall e to the 


beige. 
* r e i 


NF io 1 


— — # 1 5 1 
= * 22 * * o - 
* - 
PB — — — ñ —— —_ - * . 
—— — oe - — * 
” 9 


Jo the Nate. of the Aſcen. difference 


| (80) 
II the None be a fixed Plane, this Vertical, Per 
pendteulur er Piumb- line muſt be firſt drawn by he 
of 2 Thread and Plizmmee ; and then the quUUnocti 
line at the ſaid angle, and chen the Subſtyll and the 
ther Hour - lines as before. 
But in large Planes, To proportion the diſtance 
the Hour- lines, and the Style, to tha Plane: 
As the Sum of the Nat. Tangent: of 752 and oft 
HAſcenftonel difference, 
To the of the quinoct. lein Inches; 


: To the diſtance of the Hours do 6 from tho 
r pen | 


ehe ef the S 


, 40 


* this Las above n- 44.237 a. col 8.39 


j, * 


1 
med; the Nats Tang. of 32. "$7, | 
the -aſten; diff. is — br 51 
Thar of 55%; 974324 It 1:2 693 

44-127; Det the R. 2 20 Þ 


be” 


e gap, ti 


— 


1 

860 
— N 
Dae will be 4.94 inches, 9 1 1 
auch diſtanee of the hour 7:25 in. > 
As the Fang, of: 452; a e 5 oP. kr 
To the height of the Style; A 

che Tang, of ihs-Fours in the the. Table — 
** Te#theip Gace Mom the-Subſtylz - Which'gulf * 


00 a Fable as is directed in the Hbrizontat- Diab in 
Fe further Hours from the. 8 ought t0 
Idnger than-the- nearer, on the Style of a ſuf 
ho leſt the ſhadow. thereof at ſome time end 
ef the Day or Lear goeth off the Plane. Th) 
maſt be ſet in the Plane of the Meridian. 


OY 


7. 


O A P. 8 
The Prim Vertical, or fol Sontb upright Hed, 


Placing the Dial as it muſt be fixe,. or if it be fir: 
ce Da a Vertical Line for the Meridian, or Hour of 12, 
d the ä 2 27 per part chooſe a 
entre, where cro at r! „ 7a 
a he Hour. line of 6. | — 
| To the Co. ſine 4 30 * 92 
So the Tang. of the hour in che Tabs? \ 
To the Tang of the Hou line from the Meridian. 
Which: having as akon into a Table:3 our of the 
entre deſcribe — — aud mnſoriberthele 
Icches (as you will be derbe in the next} rom the 
eridian on either ſide» - 
The Style muſt be put up in the rn. 
i erid, at an ang}; equal to the Compl. oft the Lat: 
. . * eee — 


ear In” — 


The Vert cal Necliner,.or tbe 1 a 
. hn — 


ene th this moſt uſeful Dial, afer tho eh. 


I. We enquire the Tnclitation aer ui. of the 
ine to that of the place. F 
| ane Jar of COIN e 4 | os, 

| To the Radiu ö 
che Tang, of tHe Pane Bic ata" 
1 We Tang of the Inelination of th Me 
ans. which 1gns the place of the .Subffy!, among 
2. The height of the Pole above the Plane. FE 


(82) 
As the Radius 
To the Co-line of the Lat. 
So the Co- ſine of the Decl. 


of de Style above the Sudſty Ar. 
8.55 The Diſtance of the Subſtyl. om 


As the Radius 


of the Lat. 


So the Cotang. 
of the diſtance. 


To the Tang. 


+» Look into the Table of Hours for 
vertical Dials. If the Inclination of 


. theMeridians be any of the Degrees and 


Minutes in the Table, whether whole 


Hour, half, or quarter, write the figure 


or mark thereof reſpeRively in the 


middle of a halfſheet of Paper, near the 
left hand ſide, in a narrow Column, and 
write againſt it Mer. Subſtyl. Then fill 


up the Column upward and downward 


with the Hours, Halves and Quarters, 


each, with this Direction; If the De- 
clination be Eaſt, place the Morning 
Hours: If Weſt, the Evening Hours 
. abont the Subſt, As in this Example, 


-where the Incl. falls on the half hour | 


Paſt 10, the Decl. being Eaſt. 


In another Column againſt the Quar- * 
* apd 22 Mer.Subſiyl. write 


6: he next 7.30, and ſo the 
| Er oy, * in ha Table, Theſe are the 
angles at the Pole. & 


To the Sine of the Declination ; 7 


as they ſtand in the Table to fix Hours 


To the Sine of the ſaid height, which is he dei 


«| 41:15 


«| 48.45 : 


| 33458 


26.1 
22.30 


Wo 


45.0 
37.30 
30.0 
18.45 


15.0 
11.17 


34} 


| 18:45 
22.30 


26.10 


37-36 


3-4 
.. 7430 
1 T. 1 
15.0 


ay 
0 
ng 
e 
41 ee 
10 es 
fa 


30.0 
33:45 


[ 601 


; (83) 

If the Incl. falls not on a quarter, ſet 

wn Mer. Subſt, as before, in the mid- 

- We, and continue the quarters between 
Which it falls, u and downward 


ang next leſs than the Incl. out of 
e laid Incl. The Remain ſet again 


5.0 Ne (aid quarter in another 

1.15 When take the Remain out of 3-45 3 5 
7.30 Wis Reman ſer againſt 

3-45 — FAS ta the id 


eſe Remains, make-up each row to- 
ards 90. not above: Thele are the 


In the continual addition- of 3.45, 
ten your work thus l 


70 Pre above and thrice below ; 0 
1. ij ve the four firſt quarters on each 
50 Ten to the firſt add 15 Jegrets, (for 


e minutes alter not :) Then to the ſe- 
nd, and ſo to the reſt ; which you 
ay do by Inſpection. 80 have you 
Hours on each de. Then begin- 

ng again, add 30 degrees to the firſt, 
d continue your addition of 2 — 
der, till it amounts to 90. not a 


4% Fei ſo eaſe, as you may account * 
Ce belt as you can write. 


fix Hours in fuch a narrow Column. 
Take the quarter in the Table of 


. to 


dies at the Pole; See the ſecond Ex- 
ple , where the Incl. is between - 


* cuarters paſt Two, ad Thres:: 


— I MLA. Au 


Having 


Co Tang. of 52 . 20 


(84) 
Having the angles at the Pole, 
As the Radius 
'To the Sine of the height of the Style; . 
So the Tang of the angle at the Pole = 
_ To the Tang. of the Arks of the Plane from d. 
* to the Hour - points. To attain which, tal 
the courſe directed in the Horizontal Dial, by writin 


the Sine of the height, C. 
Ser down the Tangents, every one againſt his 0 
angle in another Column. | [ 


In a fourth ſet down the degrees and minutes at 
— theſe Tangents: Theſe are the Arks of | 
Plane. 

In order to the finding the Chords belonging to the 
Arks ; in a fifth Column ſet down the halves of the 
Arks. If the degrees be odd, ſet down the leſs hul 
and add 6 to the place of Tens in the minutes, 
then halve them, 

If che minures-of the whole be odd, note it in t 
half 4. 4 wag HA at the right hand of the minutes, 

xth, the Chords to the Semidiam. 5. 

In a ſeventh, the ſaid Chords multiplied to any oth 
Semi-dizm. according to ye largenels of the Plane, a 
as you have uſe of them. | 

Ex Of a Plane declining Eaſt 12% 45. an | 


Sine of 72 2 G Av. Compl. 101 
Tang. of 12. va © ith _ 9.3544 PI 
Tang of 15. 57 Ind. Mov, 9-40 
Coſine of ß 52. 20 9 Uri 
Coſine of 12 45 23.8895 in 
Sine of 36 . 35 HeightoftePole.y 7 9715 
Sine of I2 . 45 9.3430 & 


| 9.887 N 
Tang. of 9 . 40 Diſt of Subſt» 9.231 


(835) 


Part of the Table on each fide the Subſlyl. 
r. An. Pol. Tangent: Ark.Pl H. Arg. Co. Ce. ſer F Forether 


I 
14 


34-42, 
30.57 
27. 12 


19.42 
15.57 


9.61561 22. — 
9.55316; 19.46 
9.48615 17.02 
9 41251, 14.30 
9.32919, 12.03 
9 23131] 9-40 


11.13 
9.50 
8.31 
7-IF 
6.015 
4-5© 


1.945 


e 


1. 2620 


1.049 
842 N 


12.12 
8.27 
4.42 
0.57 

„ [Subfly!. 
2.48 
6.33 

10.18 

14.03 

17.48 

21.23 

25.18 

29.03 

132.48 

36-33 


9.110121 7.21 


8 94715 F-04 
8.69020 2.49 


7 99489 0:34 
wm 
8.8352 

9 03468 6. 11 
9.17363 8.294.145 
9.28184 10.50 | 5.15 
9.37176 13.15 | 6.375 
9.44983 15-44 | 5-52} 
9. 11989 18.19] 9.095 
9. $3444 2101 10. 305 
9.64525] 23-50 11.55 


3.405 
2.32 
. 1.245 
0.17 


6409]. 
n—_— 
o 7, Hee 


o. 0 
1. 58 
3-055 


1. 40 
3.56 


Tv Draw this Dial. 
Placing it as it muſt be fixt, Draw a Vertical o or 
umb · line in or near the middle; (if the Decl. were 
at, leave moſt ſpace on the Sübſty l. fide) for che 


Meridian. 


ln this Line near the top chooſe a point for the Cen- 

; and draw an Arch out of it, at as large a Semi- 

m. as the Plane will bear. 

n this Arch ſet off the Subſtyl. from the Meridian, 

the left hand, the Decl rd Ents (but if Weſt on 

rot, 2 and draw i it at full e 
this point. 


| 


| 
| 


_—_ 
WIN : 
: 


F : 
* 


4 
1 p 
wg! | 


1 - 
* 
by * * 
* 
8 
was * : * 
E. . 
. 7 1 
2 % 
* 


which and the Centre the Subſtyl. muſt be drawn, 


Center, have their oppoſite points. But take a 


quarters in your Colurn, each out of 45; The 


F.. 
*4 


* 


(2s) 


© Suppoſe this ſemi-diam. 35 inches: The Chon 
the Table againſt tz (Which is always che ſunte y 
the diſtance of the Subſtyl. from the Merid.) is . . 
; 


which jultpled by 7, (pr e many tits 
Product 5 $982 en off the Scale (the laſt 4 | 
„ and prick d down in the ſaid Arch on 
I of the Merid. giveth the point; thro , 


Front this point ſet off the Chords, _ 4 
Qively, in the ſaid Arch oa either fide. If the & 
exceed hot 11 inches, it is on the Scale: But for 
greater, open the to ten inches, and let 
many ſaid diſtahces in the Meridian Line . 
the Centre, as it will hear, and note or acoount til 
10, 20, 30, Cc. So when any Chord is above to, 
30, & take the exceſs off the Scale; and ſet it dr 
in this Line from the point which it exceeds ; and with: 
a pair of Large or — take the y 
Line from the Centre to this point. When the Ch 
go off the Plane, take 4 Semi diam, ten inches leſs. 
Note, It is; moſt convenient to ſet off the Su 
from the Merid. at as large a Semi. diam. as the M 
| te: But the hour- points at as larg* a Semi. 
'6f fives as the faid Line will bear at felt aud 


_ — 1 


leſs. | a tel 
bere ought to be no Hour. Iines above the it! 
zont Line that croſſeth the Merid. at right Ain: 


the Center. in the South faces 7 theſe Hanes, althe 
ſome points on the Subſty!. fide teach beyond it; 
tone ring wang border at. the top, and the & 
diam ſinall, you may perhaps ſes off a point or 
above it; and drawing a Line from them beyond 


wit and. | 


the-Rqmains, add to the laſt half Ark on that fi 


ie 
wi 


(27) 


ants: Seek the Chord, mul iply it, if there be cauſe) | 


d ſet it off from the Subſt as before. If more be 
anting, take the difference of the laſt, and laſt ſave 
e on the Subſtyl. ſice: Add it to the laſt Sum, and 
ache Chord, c. and fo proceed by taking the dif- 
W.ence between the two next, adding it to the laſt, antl 
Wading the Chord till all be ſupplied, © © 
having put on the points, you may deſeribe the 
order. Draw alſo two Lines parallel ta the border z 


MW iomoſt for the half hours, the ether for the qur- 


rs, at convenient diſtances. 
Then you may deſcribe a large Semi- cirele out of the 
ntre for the whole Hour- lines. If the Declination 
so great, as it cauſed you to ſet the Merid. near one 
Wee, let it be an Arch greater than a Quadrant, or as 
as about the middle between the Merid. and the bor- 
W:; and draw a Line from the end thereof parallel 
che Merid, up to the above - mentioned Horizontal 
ne. Allo crols the Subſtyl. 1 in the Center at right Ant 
5 with a ſhort Line. 
Pierce the Centre perpendiculat to the Plane with a 
ering Bit, till tlie Bam. of the hole be equal to 
breadth of your Houf-line. Fill the hole with 2 
mi Hund Peg, that may be about a quarter of an inch a- 
We the Plane; and thereon hang a fine Thread or 
teſtring, by a nooſe ſo large, as it may turn round 
dhe Peg: Stretch this firing juſt over the Hour- 
ins, and with a pair of dividing Compaſſes opened 
alto the breadth of the Hour- line, make two pricks near 
dit border, intercepting the Thread juſt in che 
he X [ſquare ta the faid Thread. 
t of Then liying a Rule to the Peg and the * anſivers 
yon, draw the Line from the Semi- circle to the bor 
for the whole Hours; but for the halves and quar- 
only from their reſpective Lines, and ſo go roumd. 
d en turn the Rale(the other way, and applying je to 
heSul anſwering point, draw the ather fide of the Line 
ſide be lame manner: Then fill it with ſome colour. 
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_ "Tofnd what Hours the Sun fhineth on the. North: fut 
2 of any upright Flane. 
1. IF the ſace be direct North; o | 
As the Tang. of Tung 52.20 Ar. Com. 9.887; 
the lat. Lg. 23.30 2.837 
Sue ene Coſ. 79-23 1100 
So the Radius, ; | 
Jo the Coſine of the hour from the Merid. in 
= the Sun is due Eaſt or. Weſt. 
| | | . In the Lat. of 52%. 20 the time is 18', after 7 int 
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_ Morning, and as many before 5 in the Evening, M. 

| Morning Hours before, and the Evening LEE fl 
j muſt be on the Plane. | : 

f 4 If che lane declines: # %. 

Were of the Suns greateſt Declination ire 

o the Cotang. of the Lat.; * er 

N the Coſine of Cotang. 23.30 Ar. Compl. 9.63 h [et 

.Irclination of Cotang. 52:20 - 9.887108" 

| . Meridians, Coſine 1. _ 9.9824 * 

Jo the Coſine Cone 71. 10 9.508 K 

g of an Angle, Which added to that of the Inclinati 7 


the Sum turned into time is the hour and mit 
from Noon, in which the Sun leayes the Plane beſe 
Noon, or comes on it after Noon, (as the Plane 
ſpects the Eaſt or Weſt) for the fewer hours: Thed! 
ference is the time, as above, far the more hours. 11 
Morning Hours before, and the Evening Hours aft 
muſt be on the Plane. - | 

the Example of the Plane before mentioned, 
Del. of. the South Face being toward the Eaſt, t 
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f' North Pace ig toward the Weſt; therefore the m No 
| | How's, are; after Noon. The Sum is 87007. * 
N Sug in che longeſt Day leaves the Plane 12. after 6 Ke 
. | 3+ *LT; x L J 44 
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he Morning: The difference is 5 10. 13" ; therefore he. 
:omes on it 4gain 19“, before-4 after Noon. Where 


1 
| 


fore the Hour-line of 6 and all before muſt be on one 


400 


3. It the Declination of the Plane be greater than 


ines on the Plane only before Noon, or only after 
oon reſpectively. , The Amplitude is the diffaice, 
- in Degrees and Minutes of the Horizon, of the Sun 


Riſing or Setting from the Eaſt or Weſt points, and 
s thus found , | | | | 
the Coſine of Coſine o 
be Lat. Sine of 23.30 9.60070 
nt the Radius; Sine of. 40.44 Anl. 9.81461 
Wo the Sine of the Suns Decl. | "5 3 
Lat: of 325.20. 


fro the Sine of the Ampl. So in the 
ad greateſt Decl. The Ampl. is 400 44. 

In theſe North faces the Style points upward. In a 

rect North Plane, draw firſt an t or obſcure 

ertical Line through the middle of the Plane, for the 

ferid. and Subſtyl. Croſs it at right Angles, lower 


Wtion is the Centre. The Hour-lines are drawn as 
che South face. The Hours that fall below 6, muſt 
e drawn from their oppoſite Lines, continued beyond 
he Centre, as in the Horizontal Dial. | 
The Morning Hours are on the right hand of the 
leridian, when the Dial is placed as fixt : The Eve- 
Ming on the left. 
min the North-eaſt faces, the Afternoon Hours in 
Je Table of Hours mult be ſet above and beneath Mer. 
ubſt. and ſo continued upward and downward; and 
he Subſtyl. on the right hand of the Meridian, when 
e Dial is placed as above. In the North-weft faces, 
e contrary in both relpects. 
In the greater Decliners more ſpace muſt be leſt on 
e Subſtyl. fide , and care muſt be taken to leave 
ficient ſpace for the * that fall below the Centre. 
Path When 


. n | 
: [ 
- oo | f 

BY 4 


de; and a quarter before 4, and all after on the other. 
Wie Amplitude in the greateſt: Declination : The Sun 


0 7, | 
52.20 Ar.Compl. 21391 


an the middle, with che Hour-line of 6. The inter- 


; 
f 
N 17 


| 
| 
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'8 When the. Declination of the Plane exceeds thy 
' greateſt Ampl.; the inſide zof the border may be the 
Meridian. les tin 
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And prick it down upon your Plane, an 
upat the heights anſwering the parts cut off, withouli, 
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= CAP. XIII. 
Directions for great:Decliners, | rl 

In both faces of theſe upright Planes, the great 
the Decl. 15 the nearer the Hour-lines. fall together. 
Where they fall ſo near together, as you can ſcar 
diſtinguiſh them, it is beſt to leave out the Centre, 
Wherefore draw the Dial at large upon Paper 0 
Paſtboard: If it be for a ſmall Dial, (as in a Pane 
Glals) ſet off 5 the Style, according to its due height 
on one fide of the Subſtyl. So you may cut out as mu 
thereof in a Square or Oblong as will fit your Deſig 
ſet the 8 


more trouble, than to draw an occult Line parallel 
the Merid. in any place convenient, (before you cut 
out) for the due placing thereof. ; 
But for a large Plane, it is beſt to draw the Dial 
wo Tangent Lines, as followeth. . | 
In your large Draught above-mentioned you m 
omit moſt of the inward Hours, and the troublet 


longing to them, more than the Tangents of the A 
of the Plane. | = 3! 
De ſcribe a ſmall Square, the fide parallel to the MB; 
rid. in a convenient place in your Draught, wha. 


may contain all or moſt cf the Hour- lines and d 
Subſty). | 

Loet the large Draught be ABD E. (Fig. IV.) 
ſmall Square GHDF. Within this ſmall Squs 
draw two parallel Lines perpendicular to the Subſij 
ſo as they croſs all the Hour- lines, and yet be d:{tant o 
from the other as far as the Square will permit, uf 
OFam QR {Et ; | 


Meaſit 


Meaſure the fide of the ſmall Square, Aude kaigh 1 1 
the Subſtyl. from the Centre to the points of Intern 
ton with both thefe Lines. Theſe lengths are Semi: 
liameters, and the croſs Lines Tangents to them 
Meaſure alſo the neareſt diſtance of the point of In- 
ſection of the Semi- diam. and Tang. fartheſt from 

WM: Centre, from each fide of the Square next to it, as 
land LI. | 
Example. | 

Lat. 526 207. Decl. Weſt 820.30. The ids of the hall 

$104 The Semi-diameters C1 and CM ry in 

and 12 in. 16 Diſt. of I from ED, vid. LI; in. 

6, the Diſt, thereof from H D. vir. NI 2 in. The 
le of the Plane, whereon the Dial is to be drawn, 

Within the border, ſuppoſed: a Square 3'» inches, As 


ſide: of the little Squate, to the fide of ipvur Plane, 
the length CI to the larger Semi-diam of your 
e And, ſo leon as i to the leſs: Semi- 


fodwhich th next way; Take Ge Wiſhralich © 
he Logs. of 8.4 and 3 2. vi. «48087 and add ĩt to 

| | Logs of the third Numbers; the Sum fflal] give" + 
length of the Lines belonging to. your Plane, ae- 
"Wing to the sth Direction, Cap. 24; Vorhe Seml-di- : 
Cl will be s;. 53. Semi-diam. CMA 1M 
ince LI 13.18- Add the diſtance N 1 7. 8 

— of the Sen dme, vit! the Line" MI , 

9:21 
Wooming now to your Plain, fx the reit Macon 
+3 owt Diſtances; wherein Koala no pa of. 


| No 


k L. Out of I as a Centre, and as large a Semi- dam. 


1 As the Tang. of 45 'L Hi 


f Tangents of the Arks of the Plane before found, a 
8 Flaving 


| paints web Tines continuing. 
| | heights aſſigned : Or rather chooſe another point int 
!'] fſet it up accordingly. 


tf | . great Decliners, being very ſhort, 
14 plio# len; and by the beig of the Diagram, if 


® v * 
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Through it draw an occult Vertical anſwering u 
as the Plane will bear, deſcribe an occult Arch. of 
Circle from the Vertical on both ſides. In it inſerib 
the diſtance of the Subſtyl. from the Meridian, à 
draw the Subſtyl. at full lengch through Land this point 
Set off the Compl. of the diſtance on the other Jo 
the Vertical. to makeup a right Angle. Draw a li 
at full length through this point and the Centre I; 
ſhall be the greater of the two Tangents. 
From I ſet off the difference of the Semi-diamete 
in the Subſtyl toward the Centre of the Dial to 
Through this point draw the n . N to i 


To the length. * each Gord N 
Fo the Tang of the Ark of each Plane 
To his reſpective diſtance of the flour point rot 
the Subſtyl. And, 
Fo the Tang. of the height of the Style 
To his reſpective height above the Subſtyl. | 
"Theſe you may obtain with much eaſe. and ſpeed 
holding 4 written Log. of each Semi- diam. IT f 


adding them, c. according to the firſt Direction, C 
gathered theſe Diſtances into two Columns: 
gainſt their reſpective Tangents, ſet them off from t 


Subſtyl., in their proper Tang. Lines, and joyn u 


beyond the Joint 
to, the borders. 
Then ſet up the Style-over the Subſtyl arthe't 


Subſtyl. nearer to the Centre, and find the height aſp 
fwering, by the length of the Semi-diam. to it; d 


The Directions of Mr. Gunter, concerning thet 
I have made them! 
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e feed from the . which without it would Y 
110 attended t 


C ADP. XIV. tt < 2 
Pirect ions in putting up the Style in Diali that have 1 
their Centi es on the Plane 1 


This depending on the Solution of a right line Tri- 

gle, it will not be amiſs to premiſe the uſual Canons, 

kereby it is reſolved. Noting firſt, That 

1. In every right line Triangle, the three An 

equal to two right ones or 180 degrees. one 

one Angle be known, the Sum of the other two is 

own, and two being known, all are known. | 

2. In a right. angled Triangle, the right Angle being 
; the other-two are Complements, each of the 

her. Therefore if one be known, the other j is alſo 


| 5 7 


— ter fide 1s aliens __ to the greater | 


on the A 4 
n a cight-angled Triangle: If you make elther fide 


the right Angle the Radius, the other | is the Tang.” 
his oppoſite Angle. Therefore, . 
ss the Tang. of 452. 
te Troy ere eee the inquired{ide 
the Tang of the Ang eoppo te to the inq 
To — ſide. 


eb > H1cr4fis ado) 


e 1 
inn a right-angled Triangle: If you make, the ſide. 
ht A oſte to the right Angle the Radius, the other ſides 


che Sines of their oppoſite Angles. Therefore, | 
\s the Radius x 
Jo his oppoſite fide ; 1 

l do the Sine of either of the other Angles 1 7 
o his oppoſite fide. 1 
f Prop. 3. 
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Prop. 3. | 
In any Triangle, the ſides are roportional 0 
Sines of their oppolite Angles, Therefore the / 
and one fide known : 
As the Sine of any Angle given 
To the oppolite fide ; | 
So the Sine of either ofthe other Ang es 
. Fo his oppoſite fide. 
So, having two ſides and an Angle ed te to eith 
„ the other wow pay be bound, n h 


Prop. 4. — 
In any Triangle: Having two ſides, and the A 
comprehended by them, to ſung. the other two Angk 1 
and the third ſide. 
As the Sum of the ſides 
To their difference; 
So the Tang. of half the dum of the unknown 4 
To the Tang. of half their difference. 
The Sum of the © balf Sum and half difference is 
greater Angle; and their difference is the leſs. Havi de. 
all the Angle; the third ſide ng be found . t 
Prop. next before. 


. * 


Having the three ſides, to find the Ang! s. 
As the Baſe, the greater ſide, 1 
To the Sum of the other ſides; 
So the difference of the other ſides 
Io a fourth Number; which being taken out. 
the Baſe, the Perpendicular will fall on the middle. 
the Remainer. So you ou have, two right. angled, Tria 
gles, in each two ſides known, and the right Angle of 
poſite to one of them; from whence-the-other A 
and the third nr, be.tound by the ſecond 2 


Prop. 3. 
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far better way after the manner of finding the 


ur and Azimuth before delivered. Fs 
rom half the Sum of the three fides deduct each 
o the Ar. Compl. of the Logs. of the half Sum and 
he difference of the fide oppoſite to any inquired 
le, add the Logs. of the other two differences: 
If the Sum is the Log. Tang. of half the inquired 
zle: Then you may repeat the latter part of the 
check for one of the other Angles ; or find them both 
P. 4. X 7 f 
15 Th put up the Style. | 
. Add 909, to the height thereof: Protract that 
ele, and let one end of the Style be turned, as near 
aa vou can to it, This turned part muſt not be full ſo 
nge g as the Dial is thick. Let it be ſomewhat tapering 
h a Skrew at the end, and a Nut fitted to it, to be 


aded to a blunt point. 34 | $85 
wie. For the due length of the Style. as relating to the 
r; take the length of the longeſt Hour-line on the 
ty]. fide of the Plane, from the Centre to the inner 
ler, whether it be whole Hour, half or quarter to 
Wtenth of an inch, which is ſufficient in this caſe :)and 
the Angle at the Pole belonging to it. | 
V the Radius 
To the Coſine of the Angle at the Pole; 
o the Cotang. of the height ot the Style 
To the Tang of a firſt Angle. 

he ſhadow of the Style being ſhorteſt in the great- 

Vinter Declination of the Sun on the South faces of 
put. Me upright Planes; but in his greateſt Summer De- 
He tion in the North faces, | 
"rar h 230 zo“ to this Angle; The Sum is a ſecond 
le. 


ing! 
Art 


in to the back of the Dial. Let the other end be 


As the Coſine of 230. 30“, Wa 
To the Sine of the ſecond Angle; 

So the length of the Hour-line 
To the length of the Style. 
Note, It the Sun be beneath the Horizon at the 

belonging to the longeſt Hour · line, find the Ded 


tion of the Sun anſwering the Aſcenſional differ ., 


of the ſaid hour, by a converſe of the Canon, c. 
vite as the Radius, to the Sine of the Aſcenhonal 
ference; PINK | 

So the Cotang. of the Lat to the Tang of the Det 
This Declination ule in every reſpect as you are i 
ed to uſe the greateſt, and you ſhall have a ſho, 
yet ſufficient length of the Style. " _ 
3. Aſſign a point in the Subſtyl. at a convenient o 
ſtance from the border, wherein to fix a Supp1 
Then by Prop. 1. | 3 

As the Tang. of 43% | 

Io the length of the Subſtyl from the Cena 
this point ; 

So the Tang. of the height of the Style,. 

To the length of the Supporter. To which! 

be allowed more for the greater part of the Fj 
Hole, in which the Style muſt reſt, (which mi 
ſomewhat Oval :) Alſo mnſt be allowed at the« 
end near as much as the thickneſs of the Plank 


fixing it. The part to be driven into the Dial H. 
ſquare, ſtrong, and a little taperiog, but not to a pilff x 


with a ſhoulder above it for the driving it: Let. 
made of good Iron, ſomewhat ſlender toward the 
that it may be bent or wreſted any way for the di 


juſting rhe ſtyle. 


4. Draw or raze a ſhort Line in the middle offi, 


ſtyle on each fide, which may point ſtrait out 
turne] end. 

5. Having pierced a hole for the Supporter, 
it near to its depth. Put the ſtyle through it, and ſi 
turned end into his place at the Centre, till the 


(97) l 
s before mentioned fit exactly to the ſhort Line; 
eted to be drawn through the Centre perpendicu- 
to the Subſtyl. Cap. 11 
; But to adjuſt it to the true height and place, 
che juſt length of ic from the Centre. Then by 


) 2. 
s the Radius | 
To the length of the Style; 
Wo the Coſine of the height 63, 1g 
To the diſtance of the point in the Subſtyl. from 
Centre , perpendicularly under the end of the 


| le, And, | | 


o the Sine of the heigh | 
To the diſtance of the end of the Style from the 


point. ä 5 
in the largeſt Arch of the Plane, ſet off at a con- 
ent equal diflance two points, from the point of 
ſection with the Subſtyl. | 
lf the Style be ſo placed, that the end thereof 
(where the Style is long) a point marked in the 
dle of the upper fide thereof, (near Perpendicular 
ee (aid point of interſection) be ſet at an equal di- 
ce from theſe two points, and the end of the Style 
ept at his due di from the point in the Sub- 
right under it (either by driving or bending the 
'Worter, or both as you ſee caule) it ſhall be truly 
e. Then skrew on the Nut, but not too hard. 
In ſome Dials (North faces eſpecially) the Style 
to the due length, may reach beyond the Plane, 

or the ſetting the Style to the juſt heighe, you 
ad find the diſtance 1 the end of it from a point 


ear the end of he Subſtylar. The length of 
e and the diſtance of che ſaid: point from the 


reare two fides of a Triangle, comprehending a 
82 Angle, vig. the height of the Style. 80 7 the 
Wt the other two Angles being known by Prop. 4. 

yy find both theſe Angles ; and by Prop. 3. the 
I de, which js the * ſought. But *. 
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EE” placed beſt over the Subſtyl. by marking u poigt u 
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rop of the Style, and proceeding according to the| 
mer Direction, 


C0 4b. xv. 


To find the Altitude of the Sun at every Hour in q 
Day m the Tear. 


E the Sun be in the Æquator, | 
As the Radius 
To * Coſine of the Latitude; 14 
So the Coſine of the Hour from the Wer 
To the Sine of the Altitude. 


2. If the Sun hath Declination, the Meridian 
ti:ude will be found by the Declination. 


If the Hour be fix : 
_ As the Radius 
I 0o the Sine of the tainide | 
So the Sine of the Declination 
To the Sine of he Alti ude. 


/1f the Hour be neither twelve nor 45 : 


8 the Coſine of the Hour from the Meridian 
Io the Radius; 

So the Tangent of the Lat. 
Io the Tangent of a fourth Ark. 

Ihen, It the Lat. and Declinat ion be both alik 
with us in the North Lat. North Declination, and 
Hour be between Noon and Six, take the Declins 
out of the fourth Ark: The Remainer ſhall be a 
Ark. 

But jf either the Latitude and Declination be 
or the Hour fall between Six and Midnight, add 


8 


i! E 
) a 
K 
oli 


'Declination to the fourth Ark; che Sum ſhall be 


kth Ark. | 


* 
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ſhen, As the Side of the fourth A 2Þ | 
To the Sine of the Latz | 
© the Cofine of the fifth Ark | 

To the Sine of the Altitude. 
So for any one Latitude you may gather your fourth 
ks into a Table, each againſt his own Hour; and 
ainft them in another Column the Differences be: 
— — Sines and the Sine of the Lat. 
are they ready for Uſe. For having found the fifth 
H you are only to ſubtract the di out of the 
ine thereof; The Remainer is the Sine of the Alti- 
i required. 
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18 15. 
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pi 


11 23 20 23 
11 44 20 36 


** 


12 26 20 59 
12 46 21 11 
13 721 21 
13 27 21 32 
13 47 21 42 
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11 43 3” 2 
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2 BY ſ 
Pe 1 | 
| | Suns Neclination. 
N June | Z 
Apr. I May | | 
© | Fan. | Feb. | Mar: | I" | 
2 2 177 — 
121 43113 4713 _ 7618 19 23 14 
2 [22 3313 27] 3 po „ 58118 3423 18] 
3 21 23|[13 7]2 38 oi 18 48 [23 21| 
+ [21 12|12 46} 2 m_ 79 2122 
v3 0 — eL 19 1623 25 
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